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Review of the Literature

I. Introduction

ReCent research in reading has begun,to explicate the complex relation

between oral language development and processing and. written language :_,:qui-

sition and processing. The relation between morpho-phonological awareness

and reading-has been established in a number of studies (Liberman, 1980).

The ability to map letter sequences into sound sequences at the morpheme

level (the decoding process) is considered to be the important step in be-

ginning reading. A summary review of this literature includes findings

about the importance of awareness of the yord in.erint and speech and

awareness of word-segmentation skills to beginning reading facility (Cal-

fee, Venezky, and Chapman (1969), Calfee, Lindamood and Lindamood (1969),

Fhri (1975), Holden and MacGinitie (1972), Liberman et al (1977), Liber-

man (1980), Massaroq1973), Sulzby (1979; 1980, 1980), Venezky (1970, 1979).

What has not been generally discugsed is the relation 1=itween structural-

relational (semantic-syntactic)
linguistic knowledge and reading develop-

ment..If it is the case that the readirg
.

process requires bringing to

"conscious awareness the categories and relations in language (metalinguistic

abilities), then structural-relational knowledge must also
play a role in

reading development. Indeed, this latter type of knowledge may be a pre-

requisite to morpho-phonological awareness and may, in some instances,

compensate for morpho-,?honological mapping difficulties. The over-all'

purpose.-of the research conducted in this project was to examine the 'tele-

tion,between metalinguistic structural-relational knowledge and reading/

-.writing abilities of fourth grade studenta,'from 9 to 11 years of age.

:\ 1 II. Significance of the Project
.

It has been suggested by a number of researchers'that metalinguistic-

awareness of- categories and relations is critical -to successful reading.

Mattingly (1972) states that btinging phonological categories and relations

to conscious awareness was crucial to the initial stages of reading acqui-

sition. Others have suggested that a general knowledge of linguistic

structures is necessary for successful reading (Gibson and Levin, 1975;

Goodman, 1973; Marshall and Glock, 1977; .Oppenheim, 1981), Several studies

have reported positive correlations between general oral language skills

and reading achievement (Bougere, 1969; Dixon, 1979; Fea, 1953; Martin,

1955; Ruddell, 1965 , Strickland; 1962; Weintraub, 1968). These low posi-

tive.correlations become highly significant with language disordered

(Jansky and deHirsh, 1972) and dyslexic (Vogel, 1975) populations.

Although a number of researchers have, for a long time, suggested

that oral language knowledge in general and metalinguistic abilities in

particular are crucial to, the reading acquisition process, the relations

between these processes have not been clearly defined. Thee is, we do not

know what aspects of metalinguistic awareness, in which forms, during -

which age periods are crucial to the process.. It is also not clear what

relations exist betWeen Writing and reading prodesses, although, logically

some kinds of relations should exist among all these processes.

This research was an attempt to explicate some of these proposed

relations by examining the development of
metalinguistic awareness in oral

language processing and reading and in writin% in the same populations and

using the same types of linguistic materials across the three modes of

processing. The crucial question is one of, development. It can be assumed

that all three processes change in time. What is not known is how the inter-

actions among these processes change in time and how patterns of interactions
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may vary in different populations of readers; good, poor and deficited.

As shall be seen in the brief review below, we have a comparatively rich

body of knowledge on the development of oral language metalinguistic-aware-

ness, a very meager body of knowledge on the relation of this development

to reading development4and little on the relation of these developments

to the development 9f writing.

.,The:Development of Metalinguistic Awareness in Oral Language

The linguistic competence of. adults has been describe& as the ability

to make judgments about utterances; whether or not they are paraphrases of

each other, are ambiguous, anomalous or nongrammatical on the basis of

the structure of the utterances, the contexts-in which they are produced

or both(Fromkin and Rodman, 1979). Some examples of these intuitions are

the following:

John loves Mary. Mary is loved by John. (paraphrase)

The turkey is ready to eat. (ambiguous)

The apple ate the boy. (anomalous)

Billed called up here. (nongrammatical)

Such metalinguistic abilities .are evident during the early periods of

language development; although they do not take the form Of talking aboilt.

language structures. Rather, one observes overt practice with language

structures in imitations, monologues and invented words (Menyuk, 1976).

These abilitieg: are shown in all linguistic domains; i.e., phonology,

syntax, semantics and pragmatics. However, metalinguistic knqwledge con-,

`tindes to mature into middle childhood' and adulthood. Developmental studies

indicate that the ability to make the above-listed judgments develops in

time,that a linguistic knowledge matures, that some types of intuitions

-develop before-others,--and that the contexts in which the-se-intuitions can

be formed also.change with
maturation (Menyuk, 1977).

As an example of the first type of finding, it has been observed that

at two years a sentence such as "The:dog .pats.the mother." is acceptable

but beakmes unacceptable at three years as linguistic knowledge of the con-

straints of the language increase (Bever, 1970). As an example of the

second finditlg, it has been observed that children can more easily determine

that a sentence is anomalous than they can determine that a sentence is

nongrammatical (Menyuk, 1963), and they can more easily d-termine paraphrase

than they can ambiguity (Flood and Menyuk, 1979). Thus it appears thatvthe

order of deyelopment. of intuitions about linguistic structures is: anomaly,

nonirammaticality, paraphrase and ambiguity. However, these findings con-

cerning the order in which types of intuitions develop does not provide a

complete pictureof the development of linguistic intuitions or. metalinguistic

knowledge. It is also the case that within each category of _ntuition

developmental changes occur. -For example, anomaly can be detected early in

utterances which violate the expected subject-object relations but only much

later in sentences which violate the dependent relations between two-propo-

sitions (for example, "She is pretty but nice. ").. Nongrammaticality can

,he_Aetected early in utterances which violate the rule of adjective cluster-

iii ("gray old mare") (Menyuk, 1971). However, both with anomaly and non-

grammaticality, the range of contexts in which these deviations can be de-

tected, during what age periods has not been examined. The developmental

trends with paraphrase and ambiguity are clearer. The domains in which pa,p-
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phrase can be gener4ted (Hoar, 1977) and ambiguity detected '(Schultz and

.Pilon,'1973) in oral language also change in timejand have been delineated.

Finally, what may be the case but has not been experimentally tested, is

that intuitions about
isolated utterances are more easily farmed than in-

tuitions about utterances embedded in passages. There are, therefore,

several questions about metalinguistic knowledge in oral language process-

ing which need to be resolved. However, it is clear that developmental

changes in this knowledge occur well into the middle childhood years.

Relations between Netalinguistic Awareness and Reading

There are three ways that the relation between oral language processing

and development and written language processing has been viewed. These

are: 1) that written language processing is dependent on oral language

development or 2) that-both type& of processing and development are dependent

on'the same super-ordinate cognitive abilities or 3). that processing of written

material is initially: dependent on oral language knowltdge and then becomes

independent in developmental stages that reflect changes in the level of acqui-.

"sition of oral language knowledge. It has been argueci that' this last posi-

tion is the most explanatory (Nenyuk, 198G). The gist of the argument is.

that, at least at the beginning of the reading process, what is required is

transformation'of written material into oral language-categories and relations.

As structural oral language knowledge is established, this process becoMes

automatic or so rapid that it appears to be automatic. Such a possibility

of automatic processing Las also been suggested by LaBe'rge an&Samuels (1974).

Then, "Gradually this intermediate link, spoken language, disappears and

written language is converted int(oa system of signs that directly symbolize

the entities and relations between them." (Vygots,..y, 1978, p. 106).
. -

. . - - -

The above view is supported by some research-findings (Ryan, 1979)

that level of knowledge of particulcrir linguistic
structures affects the ease

with which these structures are read. Bowey (1980)-found that sentences con-

taining structures'that are known to be early acquisitions were read more

quickly and with fewer errors by 3rd, 4th, and 5th grade children than were

sentences containing structures that are known to be later acquisitions.

Variations in the'structural complexity of-well-learned structures did not

affttt oral reading performance to a significant extent whereas the relative

complexity of less.well-learned
structures had a marked affect. Goldsmith

(1977) found near perfect performance by 9 to 11 year-old children in listen-

ing and reading simple types of relative clauses (an early acquisition),

whereas they experienced difficulty in understanding and reading more complex

types of such clauses (a late acquisition). As was noted previously, oral

language knowledge is a much better predictor of beginning reading performance

in populations with language disorders than in populations without such

deficits. One might assume that in theslatter populations some level-of

automaticity of processing has been achieved with the structures they are

required ito read whereas the children with language disorders are probably

in the process of acquiring these structures. Flood and Nenyuk (1979)

found a significant correlation
between level of reading and success in meta-

linguistic Processing. More importantly, they found that good readers had

developed more sophisticated metalinguistic processes than average readers.

These findings, taken together, seem to indicate that children have

great difficulty in reading sentences which contain structures they have not..
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acquired, some difficulty in reading sentencescoptaining structures they

are in the process of acquiring and-read automatically those structures

that are well-learned. This hypothesis ha's not been directly tested by

an examination of level of oral language knowledge of structures by indi-.

viduals and then-their reading of these structures in either sentences or

passages.

Relations between MetaLiTsuistic Awareness and Writing
...,

Much current research on writing has focussed on the writing process.

Scardamalia, Bereiter and other OISE researchers, for example, have studied

the writing d6/elopment of elemIntary school students, examining the cogni-

tive and communicative demands made on ,early writers (Scardamalia, 1981;

Bereiter, 1980; Bereiter-and Scaraamalia, in preis; Bracewell, 1980; Hidi

and Hilyard, 1980).- Flowers and Hayes, using protocol analysis of college

and professional writers, have explored writing as a-problem-solving acti-

vity, with writers having to access and control their meanings through

specific'plans and strategies (FlOWers and Hayes,'1977 and 1979). Graves

and his colleagues at- the 'University of New Hampshire.have observed.and

recorded in great detail what elentary schoolchildren readily do as

they begin to write and revise, (Graves, 1975 and 1979; Calkins, 1980;

Sowers, 1979).

Tirts research into the writing profess, as well as other recent

research (see Perl, 1979; Stallard, 1974;'Britten et al, 1975), hag re-

vealed the complexity of the composing process. Writingis no longer seen

as an isomorphic, linear, sequential act proceeding through discrete stages

of prewriting, writing and revising. Instead, writing ig_beginningito_be

recognized'as a recursive, often
idiosyncratic process which draws on a

writer's full communicative, cognitive and linguistic competence. The cur-

rent research further suggests that because writing an informative and

hesive text is such a complex task, writers-- as they develop and become

more proficient-- have to learn how to control their substantive, rhetorical

and linguistic knolwedge, that is, they learn to use their metacognitive

and metalinguistic awareness. In sum, current. research into writing, and

the models generated from this research, have begun to,name the components

of composing, indicating the,cognitive and linguistic processes subsumed

within writing, and suggesting how a writer moves from fuzzy thought to

correct prose,'from idea to text.

Most of the current research, however, has focussed on the ideational

and rhetorical components of the process, on the constructiveside of the

composing process: how meaning is composed and revised relative to constraints

of audience, information, rhetorical mode and syntax. Very little research

has been done at the other end of the composing process: how a writer learns;

accesses and applies, his knowledge of written English while composing and -

revising; how knowledge of .,Landard written English develops and is used in

writing. There has been little examination of how a writer's attention can

turn from faithfully mapping and transcribing his thoughts onto paper to

higher level concerns such as substance, rhetoric, text cohesion, audience

and style.

As Many researchers have pointed out, writing can be seen as a formal

operation wherein a writer has to.manipulate words in the absence of an

immediate context; the act of writing is conscious-symbol manipulation.
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which must.be 'learned at school: the spoken word must be turned into

letters; these-letters.will represent
sound and meanipg of a word; and

these words 'mus be conjoined in sentences to be understood by a reader,

(Vygctsky, 1962(01sen, 1977; Bereiter and Scardamalia, in'press).

Meaning must be exchanged-in silence, and this processis far different

from the noise, gesture and insistence of speaking. .Moreover, the process

can misfire at several junc,ures -- retrieving, composing, mapping, revising,

or transcribing words. Therefore', if.a researcher is interestedprimarily

in the mapping and transcribing of meaning and-not in retrieving, composing

or revising, the researcher milt provide' the content to be written so that

the writers attention is not foCussed;on retrieving, composing or revising7

information. Because the content hasteen supplied, the writer can attend-' .

to form, as in a typing task whereilr'a typist seeks the repliption of rhe

meaning though replication of the form-- the words, spelling and punctua-

tion. By providing the information to be written, the researcher can

investigate the metalinguistic skgls of'mapping and transcribing sentences,

(See, Bracewell, 1980, for an example of research that focuses on form).

Sap

,a
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PURPOSE OF- RESEARCH

The first pu4ose of the ,curieni.rie:Search was to examin the development of

comprehension apd production-in written language of two aspects of:linguistic,

knowledge-- knowledge-of ambiguity and.paraphrase-7 Whi h are knOvm to develop

in oral language-over the middle and -later childhood ye rs and.on.Into

hood.. As will be shown, preliminary findings indicate hat there may be a.

substantial' amount of individual'variation in this prO ess; the extent and

nature of this variation warrants and needs further. in estigation.

-

Another element of this first pnrpos6 of examinin writttn response

was 'to characteri,ze variationS-on ,both mechanics and e vassion. Mechanics,

is taken here to include variat ions in capitalization,punctuation, spelling,
inflectional morphology and verb Cense. and aspect. T e expected areas of

varia-cionLin.expression were syntactic (use of pronom al, passive/active,

dative movement, fronting, and deletion) and,lexical. "In light of the.

current concern amoffg educators that students are .no performing up to ex-
-

pected*writing competence levels, this,.e*amination'o variation in expegSsio

and mechanics may have theoretical and eduCa'tiOnal' 'hi-cations; Our investi-

gation up to this time has dealt only With the fac or of expression and only

with children aged nine to eleven years. In progre s is an examination of

the factor of mechanics in the data obtained.and w are unable to report upop

it at this time.

The seconda'Zy purpLe.of the research was to/ examine the influnces of
_ .

reading ability as measured by currently used st darediZed-

e

reading tests

(Reading CompTehension section of the Stanford Ac levementsTest) and sex

on the development of this knowledge of ambiguit and paraphraSe. Gibson and

Levin (1975) maintain thati'the recognieion of a araphrase seems, intuitively,

to:be the. essence of comprehension..." In fact, able readers are able to para-

phrase-- to remember the gist of what 'they'i.ea regardless of.the production

task constraints, whether the task 'is free re 11e7-(Gomulicki, 19155;) Fillen-

baum,_196;.Drum, 1974; Kintsch; 1974) en red4gOtiOn-of isolated components

abstracted from the text (Bransford, Barclay,/and"Frnkg., 1972)-. Memory for

prose is not necessarily a verbatiM.Tendition gtan'iconic representation.

Rather, it is the seleclion'and rearrangeMSt a'erementSof the text into

a'''reasonable, efficient paraphrasp.--- `"'

PREPARATION OF SENTENCES AND PASSAGES
.

A list of sentences andspassages containing the target structures wa-s

constructed for this phase of our research. Eight sentences contained ambi-

guity

r_

and students were asked to,provide two or More interpretations af each

sentence. Eight other sentences required one of four types of paraphrase only

(lexical, fronting, dative movement, active/passive).

r
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Four passages at each age level containing ambiguities were constructed.

Each passage contained a different type of ambiguity (lexical, pronominal,

sentence phrasing, deep structure). Passages for each age group were commen-

surate with assumed level of language abilities, i.e., length and complexity

of structures and subject matter interests. Examples of these stimulus items

are presented below:

.AMBIGUITIES

d. Nan is standing by the teacher talking_to the little boy.

2. The coach askedfle how many times Jack beat Stuart.

3. John played with the dog while'he was eating.

4. Mary wanted to work with Sue, but I chose her.

5. Thomas walked home,- his bookhag held over his shoulder and

rubbing hia.elbow.

6. Do,you want 'a tiger to thase'you or a lion?

7. Bob's speech made the teacher angry.

8. The fat farmer's wife cooks all day long.

PARAPH*ASE SENTENCES

1. The big boy sat in the baby's chair and broke it.

2. His mother was waiting when he arrived home.

3. The money for the trip was raised by the fourth grade class.

4. The teacher sent the report card to his parents.

5. John sent everyigirl a valentine.

6. The black and white puppy was bought by JiMmy's older sister.

7. After,school, Joanne stopped at the store -

8. The teacher told us to stop talking.

Passages

Bill'was angry at John. He took his baseball bat. Sally ran to tell

the principal. The.principal promised to do something about it right

away.

Mary, Peter-and Jod became friends last summer They saw each other

everyday at camp. Mary likes Peter better than Joe. tamp won't be

the same next year.

Everyone .knows.Farmer Brown is clumsy. Yestrday, he hurt his calf.

while he was mending the lence around the cow pasture. The day before,

a goose bit his hand at feeding time.

Coming down the stairs, I saw the young boy fall. They took'him to the

nurse's office to bandage his leg. I hope he'll be better tomorrow.

PROCEDURES

TASKS AT THE SENTENCE LEVEL

We have looked at the skills of paraphrase by examining each student's

ability to detect ambiguity and to generate unambiguous paraphrase at the

sentence-level.



Subjects were asked to read sixteen sentences: eight contained

ambiguity, and eight did not contain ambiguity. Students were asked

to g&nerate the two (or more) underlying sentences for ambiguity and,

in this way, were required to generate paraphrase at the.sentence

level. With unambiguous sentences, they were asked to rephrase the

sentgnce but keep the meaning the same. This procedure also allows

for the possibility of detecting ambiguity in what we might consider

non-ambiguous sentences, but, in any case, requires paraphrasing.

SUBJECTS

Subjects were sixty-two native English-speaking fourth grade students,

ages nine to eleven, selected from public schools in a lower to middle-income

suburb of Boston. Stanford Reading Achievement scores for the children

ranged from a low of 42nd .percentile ranking to a high of 99th percentile;

one quarter (14) of the sample fell between the 42nd and 62nd percentile; one

quarter (1/4) fell between the 79th and 99th percentile; and one half ('1) of

our sample fell between these points.

Students with known reading/writing pathology were not included in .the

sample.

READING RESULTS

i'ARAPHRASE

We have chosen here to illustrate response to four representative

paraphrase items. Below are listed the items with their expected paraphrase

mechanism:

The teacher told us to stop talking. (lexical substitution),

The money for the trip was raised by the fourth grade class.7( e-passiyi.

zation)
John sent every girl a valentine. (dative movement)

His mother was waiting when he arrived home. (re-arrangement of clauses

fronting)

The resulting distribution of responses was, obtained from our sixty-two

fourth graders on these items:



Figure 1

Distribution of Responses for Paraphrase' Senteni.:es

9'

Lexical Substitution:' de-passivize: dative; Fronting:

"Stop talking" "class trip' "John's Valentine" "Mother waiting"

Expected

strategy: 16 29 6 39

Other

strategy:

Inaccurate,

, paraphrase'

(slight

change in

meaning): 9 (changes implied 10 (omission of

threit or causality) ,
content items

14 quote "stop

talking"

1 dative 1 lexical change

movement (i.e., gave,

wrote, female,

heart, card)

21 attempted to 9 lexical 28 passive .

quote without change

appropriate

punctuation

Julomalm

response:

iU

12

Exemplars of the behaviors noted here are provided in Figure 2,

10 lexical change

8 meaning I's

3 deletions of

content items

7



Figure 2

Stimuli: Paraphrase Sentences

Stimulus Sentence: The teacher told us to stop talking.

Category: LeXieer

Expected Stri7Eilv

-1.. The teacher told us to stop yapping.

2. The teacher told us to, be quiet.,

Other. Strategy

1. "Stop talking," said the Eeacher...

2. Stop talking the teacher told us.

Inaccurate Paraphrase (slight change in meaning)

1. We stopped talking because the teacher said no.

2. The talking stopped after the teacher warned us.

Anomalous

1. "stop talking the," teacher told us.

2. "stop talking the," the teacher told us.

Stimulus Sentence: The money for the trip was raised by the fourth

grade class.

Category: Passive/active

Expected Strategy

1. The fourth grade raised the monv for the trip.

2. The fourth grade earned the mongy for the trip.

Other Strategy (Category: Lexical)

1. The- money -for the voyage was - raised- by- t-he- fou- r -th -g- rade

2. The money for the trip was collected by the fourth grade.

C.
Inaccurate Paraphrase (slight change in meaning)

1. The'money was raised from the fourth grade.

2. The money for the trip came from the fourth grade.

Anomalous.

1. The trip forlithe money was raised by the fourth grade class.

2. The money for the trip wa raised by the fourht grade stunts.

3. The money for the vacaiton was loned by the forth grade..

h.,1
-A. 4
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Stimulus Sentence: John sent every girl a valentine.

Category: Dative

Expected Strategy

1. John sent a valentine to every girl.

2. John gave valentines to every girl.

Other Strategy (Category: Lexical)

1. John sent every girl a hart (sic).

2. John wrote every girl a valentine.

Other Strategy (Category: Passive)

1. Every girl got a valentine from John.

Inaccurate Paraphrase (slight change in meaning)

1. Every girl.had a valentine froM John.

2. Johns mother told John to send a valentine card to every

girl in the class.

Anomalous Response

1. A girl got a valentine by' John.

2. "every girl got a valentine" from John (sic).

Stimulus Sentence: His mother was waitici when he arrived home.

Category: Fronting

Expected Strategy

1. When he arrived home his mother was waiting.

2. When he arrived home his mother was waiting for him.

OtherStrategv-(Category:_Lexical)

1. His mother was waiting when he got there.'

2. His mother was waiting when he came home.

Inaccurate Paraphrase (slight change in meaning)

1.. His mother was waiting for his father when he arrived home.

2. Jimmy's mother waited, waited and waited till Jimmy cam home (sic).

Anomalous

-1. Home arrived him while his mother was waiting:

2. "when he arrived,".home his mother was waiting.
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As may be seen, students were most successful in paraphrasing sentences

with optionally positioned phrases, and least successful in forming the "da-

tive. Because the dative may also be successfully passivized, and these

children were quite successful on
passive sentences, it is not surprising

that many of them chose this option instead of. the dative; The passive,

howevbr, appears to stymie.Some children, as may be seen by the large number

of anomalous responses. The last category, lexical substitution, engendered

an unusual strategy, probably because of its verb of communication and be-

cause of the mode of the paraphrase task, i.e., writing. The most common

response of students to this sentence was to attempt to punctuate it as, a

direct cuotation. However, many children did attempt to change vocabulary.

AMBIGUITY

The following figure indicates the rough distribution of responses

to four representative ambiguous sentences by sixty-two fourth grade child-

ren. Sentences:

John played with'the dog while he was eating. (ambiguous'

promonimal reference)

The coach asked me how many times Jack beat Stuart.

(ambiguous lexical item)

Would you rather have a tiger chase you or a lion?

(deep structure ambiguity)

The fat farmer's wife cooks all day long. (surface

structure or. bracketed ambiguity)

4
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Figure 3

Distribution of Responses for Ambiguous Sentences

PronOminal: Lexical:

John/Dog ...Beat Stuart

likely correct

(both readings) .12

One reading onlyr

Paraphrase

retaining .

ambiguity

Anomalous

'response..

4

t,

14

11

9

31,

6 10

Deep Structure

Tiger/Lion

Surface Structure

Farmer's Wife

2

27 18

19 27

15 16

Representative responses for each of these categories are provided in Figure 4.
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y Figure 4

Stimuli: Ambiguous Sentences

Stimulus Sentence: The coach asked me how many times Jack

teat Stuart.

Category:: Lexical Ambiguity

`Totally Correct. Response

1. .The coach asked Jack how many times he beat Stuart in a fight.

Jack beat Stuart in'the baseball game.

How many times did Jack heat up Stuart asked the coach.

2. The coach asked hoW many times Jack beat Stuart in the 600.

Paraphrase Ask But Retains Ambiguity Response

1. The coach wondered how many times Jack beat Stuart.

2. The coach wanted me to answer the gustion (sic) did Jack beat Stuart.

Single Reading Response

I.' The coach asked me how many times Jack won.

The coach asked me how many times I won Stuart. ,o

2. Coach asked me how many time Stuart beaten up by Jack (sic).

How many timed had Jack beaten up Stuart asked the coach.

Anomalous-Response

1. The coach was talking to me about Jack and Stuart.

2. Beat himin racing and stuff. 0'

Stimulus Sehtence: John played with the dOg while he was eating,.

Category: Pronominal Ambiguity

Totally Correct Response

1. 'John played with the dog while the dog was eating.

John_played with the dog while John was eating.

2. John played with the eating dog.

John was eating when he played with the dog.

Single Reading Response

1. John was playing with the dog and eating at the same time.

As he was eating he fooled with the dog.

. The dog didn't mind John playing with him while, the dog eat.

The dog vas being play with while he was eating.

RetaiNAmbiguity

1. While ohnplayed with dog he was eating.

2. John was laying with the dog and he was eating.

Anomalous ReSponi&N

1. John played.witfi i (sic) dog in the backyard.

2. He pet the dog. layed catch.
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0

Stimulus Sentence: The fat farmer's wife cooks all day long.

Category:' Bracketing Ambiguity

Totally Correct Response
1. The farmer's fat wife cooks all day long.

2. The wife of the fat farmer cooks all day long.

Single Reading Response

Fat Farmer
1. The.tfat farmer has a wife that cooks all'day long.

_2. The wife of the fat farmer cooks all day long.

Fat Wife
1. The fat lady cooks all day long.

2. The chubby lady cooks all day long.

Retain Ambiguity

1. all day the Fat. Farmers wife cooks (sic).

2. The Fat Farmer's wife is a all day long cooker (sic).

Anomalous Response

1. She is being cook all day.

.2. cooks at the stove all day .'.(sic).

Stimulus. Sentence: Do you want a tiger to chase yOu or a lion?

Category: Deep Structure Ambiguity.

Totally Correct Response .

1. What do you want to chase you a tiger or a lion.

Should a tiger chase a lion or:you.

2. Do you want a tiger to chase you or o-you want the tiger

to chase the lion (sic).

Single Reading Response

1. I want the tiger to chase the lion:

I wan't (sic) the tiger to get the lion.

2. A tiger or a lion will chase you.

Which one will yOu chose (sic).

Do you want to be chased by a tiger or a lion?

. ? 4
Retaid Ambiguity 7

1. Do you want a tiger to chase.you or else a lion?

2. Do you want a 1iOn to chase you or a tiger.

Anomalous Response

1. Would.you like a big striped catto chase you or a big yellow one?

2'. ,Do you want to be chased by the ball team.
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As may be readily observed, pronominal reference was, easiest'for

the fourth graders to disaMbic,,uate, both in terms of number of correct

responses,and,minimal numbei of'anomalous responses, while surface struc-

ture-ambiguity was most difficult for this group on the basis of these.

criteria. These results are somewhat in variance with the results of

Shultz & Pilon's (1973) fiAding that lexical and surface structure am-

biguity were those first resolved by ydung children. It is also interest-

ing to note that children found lexical ambiguity difficult to perceive

and to resolve, i.e., they did not find.it ambigUous. Werner and Kaplan

(1972) found developmental changes in finding the meaning of a nonsense

word that reflected an increasing ability to disassociate a word from a.

particular sentential context. In summary, our choice of items may have

prejudiced the results to some extent.

EXAMINATION OF SCORES BY SEX

READING SCORES (STANFORD ACHIEVEMENT)

Reading scores were analyzed to check('for homogeneity of reading

ability of male and female fourth grade readers.* No significant differ-

ence in overall reading ability was found-for the two groups (t1.02, n.s.).

While performance on the paraphrase portion of our battery was

consistent with-these findings, showing no significant difference by sex

4t=.315), boys performed significantly more poorly on the ambiguities

sub-test than did the girls (t=2.14, p .05, 2-tail); this difficulty

cannot be explained by particularly poor reading abilities of our boys, as

their reading achievement scores do not differ significantly from our

girls.'

COR RELATION OF SUB-TEST SCORES WITH, READING ABILITY

We have examined the correspondence between fourth graders' e;-fOrm-

ance on our ambiguities and paraphrase tasks and their reading achievement

scores.
Ability to paraphrase appears to be Aghly correlated with reading

ability in our sample (r=.43, p.4.001, 2-tail).

That many of our ambiguity and paraphrase items appear to tap the

same underlying skills or processes may be seen from our analyais of these

items against each other, showing that performance on paraphrase and ambig-

uity items isosignificantly
correlated (r=.277, p < .05, 2-tail).

DISCUSSION

This study of knowledge of paraphrase and ambiguity and the translation

of this knowledge into reading and writing performance, indicates the

necessity of taking into account this knowledge in both the-.construction

of appropriate reading and writing materials and in reading and writing

instruction for students of varying ages. .Insight into strategies used

in the gradual acquisition of ful)..competence in these areaa, and other

areas of meta-linguistic abilities will give further evidence Of the

strategies used in the exercise of reading and writing and their dev-

elopment. This_informatiol may be applied to program development.

In Study Two (p. 26, beloW we have extended this investigation

to other age groups: seventh graders, tenth graders and -college

freshmen. A comparison of the performance of high and low ability

groupings of students at the various grade levels on our tasks also help
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astabliSh the importance ot these two skills for reading and writing

achievement in general.. We will also be dealing with the mechanics

factor and developmental changes in this factor,. The most obvious area

of application'would seem to be curricula for.the development of basic

skills of functioning with written language withinthe'language arts.

Skill in paraphrase and disambiguation will be important for students in

dealing.successfully with readings in all content areas, especially math,

science, and the social studies. A-finding Of relatively late acquisition

of certain Specific sub.-abilities may well provide the basis for careful

scrutiny of materials and expectations for reading and writing during the

school years. Further, our data indicate thatdeVelopment of curricula

which engage the meta-linguistic
abilities of gtudents-may .have general

consequences in their overall reading and writing competence.

WRITING RESULTS
I -
Variation.in Mapping and Transcribing

To demonstrate paraphrase and disambiguation. competency, the fourth

graders had towrite sentences. We see this language processing/production

task as having three routines: 1) the writer has to silently generate

grammatically correct sentences that either paraphrase or disambiguate

a target sentence:, this is a language-processing task; 2) the writer has

to map, copy from his mind onto paper, this paraphrase or disambiguatiOn,

holding this sentence in mind as he faithfully represents it on the paper:

this is a language- mapping task; and 3),the writer has to produce a

transcription of his paraphrase or disambiguation in the correct written

form: this is a language-transcribing task. The sentences written by the

fourth graders, therefore, are the result of this threefold process in

which silent paraphrase or
disambiguation may influence or interfere with

faithful mapping which may interfere' with standard English transcription.

Due to this confluence of tasks -- processing, mapping and transcribing- -

the sentences written by the subjects embody .a mixture of the options and

constraints inherent in the three processing /production tasks, and

variations in written response, i.e., students having different and/gr more

errors °,' cannot readily be expl4ned by a student' lackof-a specific

,metglinguistic routine. In. sum, we cannot be certain what routine in the

overall process of writing paraphrases and disambiguations presents t117.

necessary and sufficient problem which will manifest. itself in an

incorrect response. For example, when a subAect writes "The money for

the trip wa raised the fourht grade stunts" (sic) as a paraphrase for "The

.money for the trip was raised by the fourth grade class", we have no way of

knowing where and why the language breakdown has occurred. Did the writer

really have the correct lexical paraphrase in mind ("The money was

raised by the. fourth grade students.") but could not map it correctly? Or

did the constraints of writing the sentence correctly (spelling, punctuation,0

penmanship) result, in failure to realize the correct
paraphrase he had in

mind..

Analyzing the Writing

Even though we cannot be sure of the reasons for errors,'nonetheless,

by characterizing and counting the mistakes, we can see whether students

designated as "Better Readers" or "Poorer Readers" made more mistakes in

writing paraphrases and
disambiguations, and we can examine the type of

errors made by each group. Such an examination may suggest that,. the

metalinguistic- knowledge that results in being-able to correctly_paraphrase
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and disambiguate, also results in theseparaphrises and disambiguations

being better-written, that is, containing fewer errors in grammaticality

and mechanics,thalkthe students who had trouble with the metalinguistic

processing/production tasks of paraphrasing'and disambiguating target

sentences.

Constraints of Writing
, -

Errors occur because subjects violated .the constraints of written

sentence production. Some of these constraints govern both spoken and

written language (syntax., semantics and morphology), -while other

constraints are peculiar to the written vlanguage (punctuation, spelling

and capitalization). A list of the constraints which could be violated

are as follows:
.--

1. Syntax -- Ungrammatical Dr npstandard sentences resulting from

a) words missing; b) inverEe& word' order; and c) errors in verb tense or--

usage.

2. Morphology -- 'Errors in verb and noun inflections.

3. Semantics. -- Anomalous sentences or anomalous' words within

sentence (sentence frame dissonance).

4. Transcription or Mechanics -- Errors in punctuation (end or

internal), spelling (copied,pr new words) and)capitalization.

Option; of Writing_

1

Since the written responses of the,siudents were .circums

sentences to he paraphrased
and disambiguated, errors in res

also be correlated to the options available to complete the

may wary in the,number of words and /or sentences needed to

plete the task; and writers may also vary in the number of

duced.' The number and type of erro might, in'fact, be a

syntactic and,semantic options the subject employed, i.e.,

may use fewer or more words to complete the task; or "Poo

introduce more new words and therelore make more mistakes

are also poorer writers.

ibed by tile'

rises might

ask.... Writers

orrectly com-,
new words intrd-
eflection of the
"Better Readers"

er Readers" may
because they

The following options were available for paraphrasing and disambig-

uating. (Notice that a writer has no transcription options and morphological'

options that are constrained by syntax.)

1. Syntax -- Word order and verb aspect can, be altered to complete

task.

2. Semantics -- New words and/or phrases can be,added to complete.

task. Options are particularly
interesting because they lie at the heart

of metalingdistic awareness:
who has the most facility with and knowledge

about language.

METHOD OF DATA COLLECTION .

To analyze and characterize the errors we "divided the students into

two groups: -4) the "Better ReadeN" who scored 801and above on the

Reading Comprehension section of the Stanford Achi vement Test: and.2) the
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"Poorer Readers" wFio scored beloW 80 on the same test.

o

Itei:s Analyzed o G

)Vata for the following items were collected:

1) 'Number of words written
2) 'Number of sentences written'.

3) Number of errors (See #6)

. 4) New words introduced'
; 5) Spelling errors of words.introduced

6) Syntactic Errors

a) ungrammatical sentences, including selence fragmett'

b) articles missing

c) verb missing.
d) noun missing 0

partic3e.
f) infinitive
g) preposition u9grammatica

5
i) run-together sentence

7) Morphological Errors

a) verb Inflectiont
i. past

'progrdssive ..

iii. present (subject -verb agreement)

b) noun inflections
i;.plutals
ii. possessive

8) .Semantic Errors

a)-nonsensical sentence
b) anomalous words

9) Transcription Errors

0
a) end marks of punctuation

i. period.
ii. questiOn mark

b) -.Internal-punctuatiors--
.apostrophe

ii. quotation marks
commas

c) spelling/copying wOrdt in target sentence

d) capitalization

e

.RES1lTS

and lower case letters- .

A

o.

The pqrformance of beget and poorer readers is reported in Table 1

below.. Thedata,were collected individually for paraphrase and ambiguity

tasks, and.totals for type and token compiled; most of the results which

follow are from the combined totals.

1. Number of Words

.

.

Both groups -- the'Better and Poorer Readers -- generated.app'toximately

the same number of words to'Complete the tasks. , , ,

t



Syntax .

Morphology

Semantics

Transcription,

Total Errors
Total Wits

Total. Errors

Total Sente

21

Table 1
ANALYSIS OF THE TOTAL WRITING ERRORS OF

GOOD AND AVERAGE READERS

Good Readers Average Readers

25 errors 53. errors

17 1 57

7 25
t.

. 154
.

332 ..

203errorS7 467-7,rrors

4

6.3% 13.4% ,

54% 1197.

4
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2. Total Number of Sentences

The Better Readers generated more sentences to complete the tasks. The

average length of sentence was longer for the Poorer Reader; this average

sentence was significantly larger for the Poorer Reader's paraphrase task.

3. Total and Type of Errors

The Poorer Readers made. more than twice the nu' en. -- syntax,

morphology, semantics and transcription -- than the Better Reacirs. The .

Better Readers had on the average one error for every two sentences completed,

wherea's the Poorer Re'ader
made approximately one error per Sentence.

4. New :Words Introduced

PoorerReaders introduced on the average more new Words than Better

Readers; on tie paraphrase task, the Pporer Readers introduced almost twice ,

the number of new words than the Better Readers. Poorer Readers also had a

higher percentage of new words,to total words than Better Readers.

5. Sgelling Errors of Words Introduced

Pooret Readers misspelled the words they introduced six times more

frequently than the Better Readers.

6. Syntactic Errors

Poorer Readers had twice as many syntactic errors es Better Readers.

7. Morphological Errors

PoorerReaders made
approximately three times as many inflection errors

as Better Readers.
a

8. Semantic Errors

Poorer Readers had three times as many semantic errors as Better

Readers.

9. Transcription Errors.

Poorer Readers made almost twice the number of transcriptiun errors as'

Better Readers. In end marks of punctuation the Poorer Readers had 21/2 times

the number of errors; in spelling/copying the Poorer Readers had 3 times as ,

many mistakes; and in using the apostrophe Poprer Readers had three times as

many mistakes.

DISCUSSION

Poorer Readers made more than twice the number of errors than Better

Readers in each domain of plhe task -- syntax, morphology, semantics and

transcription. !:,:rors in ranscription (spelling, punctuation and capital

letters), however, did not affect the researchers' ability to determine the

subjects' 'success on the meta:Unguistic tasks of paraphrase and disambiguation.

The problem with transcribing can be parcelled out: it seems plausible that
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errors in. transcription -- the final routine or component-of the task --

reflect the subject's -Lack of familiarity with written EngliSh.---,That Better

Readers are also better in English mechanics might be explained in two, ways:

1) Better Readers >,-,.re had more exposure to written language and are moael-

ing the form they have read; and/or 2) Better Readers have had more practice

and/or drill in writing and therefore they know more and are more careful

about their writing. Regardless of the explanation, Better Readers can-be

considered to have enhanced metalinguistic awareness in that they are _more

aware of the constraints of the written langUage and therefore seek to

produce a text which imitates the correct, form of writing. Poorer Readers,

on the other hand, may be poor transcribers because one part of being a

poor reader is having problems paying attention to both surface structure

and meaning (LaBerge,and Samuels, 1974). For the Better Reader, however,

surface structure decoding becomes automatic and attention can be given to

the deeper meaning aspects of the text, those very meaning aspects that

are tapped by the paraphrase and disambiguation tasks. Lending support to

the notion that the Poorer Readers have more difficulty with surfaces is that

the Poorer Readers made nearly three times as many copying errors (the

word was 4yeady present in the supplied text) as the Better Readers, and

the Poorer Readers misspelled new words they introduced into the text

six times more frequently than the Better Readers.

Poorer Readers made end punctUation errors (period or question mark)

more than twice as frequently as the Better Readers (PR-128 errors: BR-

50 errors). This problem with sentence ending might have been more glaring

had the subjects had to paraphrase or disambiguate a passage of successive

sentences, for then sentence boundaries would have been crucial for completing

the task. Nevertheless, the failure of the Poorer Readers to mark sentence

boundaries begins to suggest a lack of sentence closure, namely, that the

uorer Readers might not be attending -to sentence endings marked in the

written language by end punctuation. But since the task required only a

single sentence, .the lack of end punctuation appears careless and not a

miscue which can be ascribed to some-underlying linguistic problem.

In sum, errors in transcription are errors in surface realizations and

cannot readily be interpreted as miscues stemming from an underlying

linguistic confusiOn. If we were to examine the mechanics of each student

and find intra-student patterns of error,' we might conclude that the

student might have a particular problem, perhaps rule confusion or some

interference from another language or dialect. But we did not analyze papers

for miscues. More importantly, we cannot ascribe errors in the transcribing

process to problems in language processing. Although students with enhanced

metalinguistic awareness as judged by their success on the paraphrase and

disambiguation tasks definitely wrote more correctly, we have no way

of attributing this ability to metalinguistic awareness, the metalinguistic

awareness which resulted in the Better Readers being better able to

paraphrase and disambiguate.' What the pronounced differences in tran-

scription do suggest, however, is that Better. Readers haveenhanced fatility

with producing language which matches the form desired by the adult reader.

Perhaps it is just such an awareness of fitting one's language to the

demands of the task and the audience which might be considered an important

aspect of metalinguistic awareness.

Errors in Syntax, Morphology and Semantics

The-problems-that the Poorel.. Readers had in producing sentences

that were grammatical and coherent (not anomalous) is a problem different

than transcription. In this case, errors in production can be seen as errors

in either generating an appropriate paraphrase/disambiguation --
a

processing problem -- or a failure to map the appropriate answer onto

paper -- a mapping problem. One possible explanation of mapping errors might'
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be that the subject, by paying attention to producing an appropriate

paraphrase or disambiguation may be unable, to control other syntactic or

semantic factors needed to generatea grammatical. sentence. These other

syntactic-factors-incl.-a-de attention to verbs (tense, inflection, agreement

with subject, use of all-purpose "got"), noun inflections (plural and

possessive), articles (deletions and substitutions) and word order (posi-

tioning of modifiers). Poorer Readers had more than twice the number of

verb problems as Better Readers; three times the number of noun probleffis;

twice the number of article problems and three times the-number of word order

problems.
Semantic factors are also present when producing a meaningful sentence:

the introduction of an anomalous word will subvert the intended meaning of

the sentence. The Poorer Readers introduced anomaly more than three times

as frequently as the,Better Readers. This also suggests attentional problems:

having' to generate an appropriate target' sentence while attending to other

'sentence constraints may put a strain on the Poorer Readers linguistic

capacities resulting-in more errors. But since we did not correlate the

errors 'of a particular subject with the same subject's-errors in paraphrase

and disambiguation, we cannot suggest that because paraphrase and disambigu-

ation seem to call on idenpicp1 processing capacities as generating a

grammatical, coherent sentence, a subject who had trouble performing the

paraphrase and disambiguation,, tasks also had other problems in syntax

and semantics. We can state, however, that Better Readers, in general,

Make far fewer errors in syntax ,
morphology'and semantics than-Poorer

Readers;-,and it seems reasonable to conclude that this competence with syntax,

morphology and semantics is a result of the Better Readers" enhanced

metalinguistic awareness.
If subjects had been given.an Oral task wherein each subject.had to

paraphrase and disambiguate orally, we could state that faulty paraphrase

and disambiguation is clearly a _processing, not a mapping problem.

One interesting aspect of this question is' the words deleted by the subjects

to complete the paraphrase task. 'Both Better.Readers and Poorer Readers

deleted comparable numbers 'of words to finish the task (BR-20 words, PR-26

words), yet thT Better Readers could delete non-essential words and still

paraphrase correctly. The Better Readers' ability to retain the gist

and generate alcorrect paraphrase may be a further indication of their

-rrietalinguistic ability: Better readers knew what and how to paraphrase.

whereas the Po rer,Readers deleted words needed to demonstrate correct

paraphrase. the other side of this question is the number of words added:

Poorer Readers la.dded more words than Better Readers, more words than

needed to complete the task, once again suggesting that Better Readers

have more control and facility with their language.

I

Implications I _

Research nto composing has concentrated primarily on the ideational,

functional and rhetorical side of writing: how writers access, compose

and revise idea and language. Little research has been done on the form of

writing -- the niapping and transcribing of meaning. Yet, the finished

product. of writing must be,a mirror of the thoughts of the writer and be

consonant with standard written English.
Successful writers produce sentences

I

that correctly map their meaning: they write what they intended to mean;

they have sufficlent control over both their thought 'and the written

language that they can match their mind to paper without introducing
I

I

extraneous or anomalous words or generating r 'grammatical sentences.

Successful writers can also transcribe theil 'anings in standard written

English, replicating the forms of the written language they have read: good

writers spellre+mably\ well and control their punctuation to be certain

their writing communicates their meaning (Calkins, 1980).

I"
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This study concentrated on the developing writer's awareness of form

and suggests that better readers have a' metalinguistic repertoire that enables

them to complete a lahguage processing/production task with fewer errors than

poorer readers. The better reader seems to attend more closely to forms

linguistis forms (paraphrase and ambiguity) and written forms (mapping and

mechanics) -- and by so attending, is a better writer. This study further

suggests that poorer readers, students who could not paraphrase or disambiguate

well, lacked other metalinguistic sk4lls evidenced 'In their written responses.

Although much more research is needed, it seems that reading is one skill that

relies on metalinguistic awareness sufficierft to decode.and understand a text.

The reading capatity indicates facility with language which reflects the

reader's sensitivity to and knowledge of a highly Constrained symbol

system. It does not seem surprising; therefore, that the better readers

were the better writers (see Evanechko, 011ila and Armstrong, 1974, for the

converse, namely better writers are better readers).

Elementary school students are more successful in school when they can

read and write well. These two silent skills seem to depend on a conscious

ness of the written language as both a code and conveyor of meaning. This

study suggests that being able to manipulate the form of the.language

means success in the tasks; and the better readers could manipulate the

written language much better than the poorer readers. What is needed now

is an investigation of the kinds of manipulative linguistic activities

that seem to enhance metalinguistic awareness. Also interesting would be an

examination of the kinds of writing activities that encourage the student'to

match form and meaning, i.e: are skill workbooks or personal writing better

in improving awareness of mechanics (see Calkins, 1980). Behind these

concerns are three, overriding issues: 1) Does success in formal operations--

the ability to manipulate symbols-- correlate with metalinguistic ability;

2) Are there domains and structures within metalinguistic knowledge,

or do speaking, listening, reading and writing all tap a general consciousness

of-the options and constraints of language; and 3) How does attention to

form develop: is there a sequence in the growth of mapping and transcribing.
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'A second study was carried out with a small number of high (above

the 90th percentile) and low (20th to 40th percentile) fourth, seventh, tenth

graders_ and normal and def,icited adult readers. Materials developed for

each of the metalinguistic tasks (detection and correction of anomaly and

'nongrammaticality, judgment.and generation of paraphrase, and judgment and

clarification of ambiguity) were presented in three modes: reading, writing

and listening/speaking. The trends observed in the data appear to

provide some preliminary answers to several of the questions posed in the

introduction of this report.

Research Plan

A. Subjects

Criteria for subject selecLion were the following: age, socioeconomic

status, and reading and writing achievement.

Age

Eight subjects were chosen in each of three age groups:

Group I (9-11 years of age)

Group II (12-14 years of age)

Group III ( 15-17 years of age)

In addition, 16 adults '(over 30 years of age) were selected.

Socioeconomic Status

All participants in the study are of lower-middle socioeconomic status.

Reading Achievement

Subjects in each age group were evenly divided into good readers and

deficited readers. Reading performance was identified by using two criteria:

1. Teacher evaluations of subjects' reading performance as good,

average or Aeficited.

2. Reading achievement test scores. The following tests were used:

9-11 years -Gates-MacGinite Reading Test with Subtests

12-14 years -Gates-MacGinite Reading Test with Subtests

15 -17 years
-Gates-Macginite Reading Test with Subtests

Adults -Stanford Diagnostic Reading-Test with Subtests

Reading performance was defined in the following manner:

Good - 90th percentile a.'d above

Deficited - below 30th percentile
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Procedure

There were four areas 'of
metalinguisticawareneSs-in four modes of

processing that were assessed in thecontext'of 'single sentences and passages.

Following is a list of the areas and modes that were assessed:

Metalinguistic Tasks .

Modes of Processing
Oral Written

Listening Speaking Reading Writing

Anomaly

1. Disjunction
.2. Causal
3. Conditional
4. Temporal

Nongrammaticality

1. Morphological
2. Adjective Clustering

3. Adverbial Use

4. Preposition

Paraphrase

i. Lexical Substitution
Passive

3. Dative Movement

4. Fronting

-4

Ambiguity

1. Pronominal Referent

2. Lexical

3.' Deep Structures
4. Bracketing
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Practice Period.

Before each presentation of stimulus sentences or passages, subjects

were given two examples to ensure that they understood the nature of the

task. Practice items were not those used in the assessment procedure.

1. Application of metalinguistic awareness in processing sentences

Sentence Stimuli

Below are samples of sentences for each stimulus type.

Type

Anomaly
Disjunction
Causal
Conditional
Temporal

Nongrammaticality
Morphological

Adjective Clustering
Adverbial Use
Preposition

Paraphrase.
Lexical Substitution
Passive

Dative Movement
Fronting

9

Ambiguity
Pronomial Referent
Lexical
Deep Structure
Surface Structure/
Bracketing

Sentence Tasks

A. Judgment Tasks

Example

Sally likes apples, but she likes bananas.

He broke his leg because he went.to the hospital.

If he puts his boots on, it will rain.

While he stood on the shore,'he waded in the water.

The Martian ship unin,tergrated when it hit the

atmosphere.
The plastic big round ball fell off the table.

He wanted to play much.
He broke the windOW by a hammer.

The teacher told us to stop talking.

The money for the trip was raised by the fourth

grade.
John sent every girl a valentine.

His mother was waiting when he arrived home.

John played with the dog while he was eating

The coach asked. me how many times Jack beat Stuart.

Do you want a tiger to chase you or a lion?

The fat farmer's wife cooks all day long.

Listening
1. Paraphrase: listen.to two sentences and decide whether they have

the same meaning.

2. Ambiguity: listen to, sentences and decide whether they imply more

than one meaning.

3. MongraMmaticality: listen to sentences and decide whether they eve

correct.

4. Anomaly: listen to sentences and decide whether they are correct.

`Reading
1. Paraphrase: read two sentences and decide whether they have the same

meaning.

2. Ambiguity: read sentences and decide whether they imply more than one

meaning.
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3. Nongrammaticality: read sentences and decide whether they are correct.

4. Anomaly: read sentences and decide whether they are correct

B. Production Tasks

Listening-Speaking_
1. Paraphrase: orally rephrgse sentences without changing the meaning.

2. Ambiguity: orally explain two or more meanings for ambiguous sentences.

3. Nongrammaticality: ,orally correct errors-in sentences.

4. Anomaly: orally correct errors in.sentences.

Reading-Writing
1. Paraphrase: rewrite sentences without cnanging,the meaning. ,

2. Ambiguity: write two or more meanings for ambiguous sentences:

3. Nongrammaticality: write corrections to sentences.

4. Anomaly: write corrections to sentences.

2. Application of Metallnzuistic Awareness in'Processing Passages

The role of,context was examined'in the-processing of,passages. As

stated previously, distinctions between good and deficited readers may be -found

in how each group,uses context in varying metalinguistic tasks. There is

evidence which indicates that good readers ignore nongrammaticality in

passages (Gibson'and Levin, 1975). However, it is possible that good readers,

using context information, will be better able to detect anomaly, paraphrase and

'ambiguity in a passage than in a sentence, whereas processing a passage may

place more strain on the capacities of deficited readers. Therefore, detection

and correction of anomaly, detection of paraphrase and detection and disambiguation

of ambiguities will be assessed with passages. Nongrammaticality was included

to assess the hypothesis that good readers ignore them.

Passage Stimuli

Below,are examples of the types of passages used.

Paraphrase
1. Lexical substitution

2. Fronting

3. .Passive

4. Dative( Movement

Dan's family went on a trip to a zoo. They

walked for hours looking into different' cages. Dan

liked the gorilla best of all. It: stood up in its

cage and pounded its chest.

.
A person has to do a lot of work before he can

become a teacher. First, there's four years of college.

Then, you have to practice as a student teacher. It

may be a lot of work, but most teachers feel it's

'worth the effort.
When Randy Was twelve years old. he went with his

parents to hear a 'speech. The speech was given by a

man named Martin Luther King.. He spoke about a

dream he had dreamed. \When Mr. King finished speaking,

Randy saw tears in his parents' eyes.

Alan was very excited when he went to the first

baseball practice. 'The coach told Alan to play third

base. Next, the coach hit ell the fielders a ground

ball. Alan missed his ground ball but the coach wasn't

mad.

1'1
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Ambiguity
1. Lexical Sally and Joe went our on dates every Tuesday

and Saturday night. They liked each other a lot.

John decided one day to give Sally a ring. He

hoped she woad be home.

2. Pronominal Referent Three brothers went-to school on a yellow school

bus. 'The boys were in kindergarten, first grade;

and fo.urth-grade-:- In the afternoon the bus brought.,

him back honk. The driver was a friendly/man.

-3. Deep Structure The woman robbed the bank and ran 96 the door.

The policeman heard the alarm and chased her down the

street. The policeman arrested the woman with a-gun.

The thief dropped the money.'

4. Surface Structure/ What is your'favorite dessert? My favorite

Bracketing, aunt's daughter bakes the best chocolate chip Cookies.

Nongrammaticality
1. Morphological

She learned how in a cooking class. Some day she will

give me the recipe.

Gail wanted to learn how to play the piano. She

took lessons and'practicing every day. Soon 'she was

. able to, play songs from movies and from records.

Everyone thought Gail was very. talented.

2. Adjective Clustering Earthworms live in the ground. They do not have

lungs but breathe through their skins. An earthworm

has stiff, ma-ly, short bristles on the front and "sides

of its body. Johnny dug-up-earthworms for fishing bait.

3. Adverbial Use knew that something nice was going to happen.--,Joe
After school he ran home quick: When he got there he

found a big surprise. It was a.10 6peed'bicycle:

4. Prepositions.
Frogs and toads are hard to tell apart. Frogs

are smooth and slender. 'Toads have thicker bodies

Anomaly
1. Disjunction

which are covered in_bumps. Both frogs and toads lay

their eggs' in water. Frogs live in or near water

while toads are land dwellers.

It had started to rain very hard. Sally had

neither a raincoat and an.umbrella. She started to

run toward the building entrance and kept on running.

° Just as she.got theie, she realized it had stopped

raining two minutes ago.

2. Causal
Carol's father bought her a puppy for her tenth

'birthday. The dog was very small, and Carol kept it

in the house. The puppy didn't bark because it chewed

up Carol's father's slippers. The next day, Carol's

father started building,a dog house in the backyard.

3. Conditional
Bill and Joe went to the lake to fish. When

they got to-the lake, the sun was shining. If Bill

puts his boots on,.it will rain. In that kind of

weather the fishing is good.

4. Temporal When the rain started, the snow began to fall.

All the trees along the street had lost their leaves.

It seemed too early for this to happen. Winter was

coming early this year.

O

C)4.1
.
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Passage Tasks

7. Judgment Teaks

.Listening
1. Paraphrase': listen to two passages and decide whether they have the same

meaning.
2. -Ambiguity: listen to a passage and decide whether it contains an

ambiguity.

3. Nongrammaticality: ,listen to a passage and decide whether it contains

an error,.

4. Anomaly: listen to a passage and decide whether it contains, n error.

Reading,
1. Paraphrase: read two passages and decide whether they have the same'

_

Meaning.
2. Ambiguity: read a passage and decide whether it contains an ambiguity.

3. Nongrammaticality: read a passage and decide whether it contains an.

error.

4. Anomaly: read a passage and decide. whether it contains an error.

b. Production Tasks

Listening- Speaking
1. Paraphrase: listen to a passage and orally rephrase a sentence

stressed by the examiner without changing the meaning.

2. Ambipity: listen to a passage and orally explain two or more

meanings for a sentence stressed by the examiner.

3. Nongrammaticality: listen to a passage and correct errors.produced

by-the examiner.
4. Anomaly: listen to a passage and correct errors produced by the

examiner.

Reading - Writing

1. Paraphrase: read a passage and rewrite an underlined sentence

without changing the meaning.

2. Ambiguity: read a passage and wrfte. two or more meaningsfor

underlined sentence.

3. Nongrammaticality: read a passage and correct the errors:

4. Anomaly: read a passage and correct the errors.

Results

First, in the sentence task; the order of difficulty of"the varying

meta,linguistic tasks was, on the whole, the same across modes of processing..,

The paraphra'Se task was the easiest, anomaly and nongrammaticality followed

-and the ambiguity task was,the most difficult. This was true for all populations

/(see Table 2). 'Thus, tasks are related to each other across modes. Second,

-there were sharp differences between high and low fourth grade readers and in

normal and deficited adult readers in certain tasks. Indeed, there were

a number of tasks in which adult deficited readers did worse than fourth grade

low readers, and they did worse on practically all.tasks as compared to high.

fourthgrade readers (see Figure 5). These data indicate. that a possible .

leveling off of linguistic processing, in certain areas, has occurred with

these readers. Third, .
there were.some tasks in which reading was somewhat

better than listening performance, primarily with paraphrase. This also lends

some support to the notion that well learned structures are handled automatically
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Table 2

-

Percentage of. Correct Responses Across Modes by Subject Group

and Metalinguistic Task for Sentences: Pilot Study

tat

. Paraphrase Anomaly

'

Non - Grammaticality Ambiguity
U

Adult High
cf, .

.

94 94 97 71,.

10 High' 84 87' 82 70
,

7 High 87 80 72 58

4 High 85 79 69 53

Mean High 87 85 80 63

Adult Low 78 70 . 60 40

10 Low .66 68 69 44

7 Low 55 50 56 34

4 Low 78 64 50 40

7.
Mean Low 69 63 59 40

Grand Mean 78 74 69 51

I(

2
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and with greater efficiency in the reading process, possibly because the

information remains continuously available.

Data.o processing of passages was obtained only with adult eaders.

However, the results indicate that it is important to examine processing

of paSSages as well as sentences. The' normal adults did better with passles

in .ome instances than they did with single sentences and'. in some instances

did worse. The dcficited adult readers, on the whole did worse. The data .lend

some support, to the notion that, developmentally,
comprehending sentences j

precedes comprehending of passages and that'passages prOvide differing'.

:kinds of information and pose differing kinds of problems for/good and poor

readers.
Our data and observations from these pilot stddies have led us to.

mod 'y our experimental design in several ways: 1) alteration of some

stin is items; 2) some changes inask requirements, particularly for

paraphrase and ambiguity; 3) pulling apart of he listening and speaking

tasks, and of the reading and writing tasks; and 4) a decision to measdEe the

time subjects take to complete each task. There were, as might have been

predicted, significant differences between populations on this last measure.

As was indicated in the discussion of the preliminary seudy, it is also

clear that the strategies used by the different populations to pmplete the

can be significantly different. The scoiing,of strategy use (for

e:.17p1,,; structural vs. lexical; number of words and sentences used to

,,ur the task)' by each population is therefore to be an important part

of the data analysis.'
.t

Implications

a
If the above hypotheses are correct then metalinguistic awareness of

categories and relations in certain oral language structures should be ,

achieved before this awareness can be applied to reading /writing Since

some translation processes are required in reading. The latter shOuld be

achieved before this awareness can be applied in writing since writing re-

quires orthographic realization rules. There shoUld, in addition, be develop-

mental changes that occur In the structures with which metalinguistic awareness

has been achieved in oral language processing. The research proposed is

designed to test these, hypotheses and to formulate a developmental model of'

the relation between the th'r'ee processes.

We explicitly Wish to disavoW any inference that we are espousing either

(a) formal instruction
injnetalinguistics or (b) special oral language,

instruction as verequisites to efficient reading or writing development. We

do hope, .however,-that such relationships as wepay find between language

development and metalinguistic awareness will. ,inform and thereby improve.

pedagogical practice.
The research proposed has pedagogical implications as well. Our own findings

(Flood and Menyuk, 1979) suggest that a relation exists Letween metalinguistic

knowledge and later reading achievement.
However,'these findings and those

of others may simply indicate that the processes of. metalinguistic awareness

and reading are similar in some waY,and requiteSimilar 'cognitive strategies,

but,not that acquisition of metalinguistic awareness ,Of particular structures

are precursors,to adequate processing Of these structures in reading and

writing. For pedagogical reasons it is important to determine whether the former

Dr the latter explanation of the postulated relation is correct: Further, the

relation between processing these structures- in reading and generating

these.structures in writing has never been systematically examined. Although

one might logically assume that-a precursor to writing structures is compre-

hension of structured in reading materials, the act of writing, like the act

of speaking, reqUires skills beyond those required for comprehensiOn of written

or spoken structures. Again, our preliminary study indicated that in
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soipe instances children had the knowledge of the structure being examined but

difficulty in generating this knowledge in written form whereas others simply

did not have the, structure. This difference in behavior was evident in their

productiOns and,could be parcelled out. Nevertheless, again for pedagogical

l'"ensonsrit is important to examine these abilities separately:

Finally, the important'question of whether' or ndt the problems, of

children and adult semi-literates are related in any way to the nonacquisition

or early leveling off of metalinguistic knowledge has never been explored.

By logical argument, if it is the cpse that metalinguistic knowledge is related

in some crucial way.to reading and Writing then one might assume that the

basis for semi-literacy might lie in an inabilityto bring to conscious.

awareness tacit knowledge of linguistic structures or the unavailability of

particular structures._. Several studies have indicated that adult speaker,

listeners have difficulty in processing particular linguistic structures.

Kramer, Koff and Luria (1972) found that some adults have difficulty in pro-

cessing certain complement structures. Geer,Gleitman and Gleitmari (1972)

found that some adults have. difficulty. in paraphrasing
nominal compounds.

Myerson (1977) found that teenagers had difficulty in generating the rules
..

required for complex derivational words. The relation between these dif-

ficulties,and reading was, only examined in the Myerson study Where a significant

correlation was found between reading level and success in the linguistic

task. These,findingS point up the necessity of exploring the relation

between metalinguistic
knowledge and reading in a systematic way with an

adult as well as child popqlation. Again, it is'not clear whether metaling-

uistic abilities are related in general to reading Or in specific ways and

whether or not the abilities of the adult semi-literate resemble those of ,

younger people still in the process of acquiring metalinguistic knowledge.

To obtain answers to the questions posed initially, it is necessary to

assess metalinguistic knowledge over the full range of described metalinguistic

abilities (anomaly, nongrammaticality, paraphrase, and ambiguity) over the

age range during which metalinguistic knowledge in particular domains continues

to develop and during which demands on reading and writing performance become

more stringent (4th grade to adulthood). It is also necessary to assess the

development of this knowledge in oral language as, well as in written language

comprehension and in writing. We.can then determine whether metalinguistic

knOwledze of oral language is generally related to reading performance or

specifically related, whether
metalinguisticynowledge of written materials is

generally related to writing performance or Specifically related during

different periods of development over the age range. Finally, we can determine

whether or not the difficulties of semi-literate adults is related to an

early leveling off of metalinguistic knowledge.
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.

On the next few pages you will find some sentences.- All of these

sentences can be written in another way and still mean the same thing.

. For example:

0

My neighbor. thinks she is fat.

can also be written as

or as:

My neighbor thinks she is chubby.

My neighbor thinks she is overweight.

All Oree sentences express the same idea, but the words are different.

Another example ft:

The
0
book is written by Dr. Seuss.

Another way to-write this Is:

Dr. Seuss wrote the book.

The meaning doesn't change.

Try rewriting those next sentences without changing the meaning.

Write your changes under each typed sentence so they look like this:

The .cookies -were gone when-he arrived home.

Lt.ierN is ct.crive.ci home.) eS were

.Remember-not.to -change the meaning of the sentence when you change the

words. Use the back if you need more space.

Do you have any questions?
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1. The big boy sat in the baby's chair and broke it.

2. His mother was waiting when he arrived home.

3.' The money for the trip was raised by the fourth grade_class.

.

The teacher sent the report card to his parents.

\
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5. John sent every girl a valentine.

6. The black and white puppy was bought by Jimmy's older sister.

7. After school, Joanne stopped at the store.

8. The teacher told us to stop talking.

Cr 0

C
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On the-next Pages you Will *find mo sentence's. ''this t4.me all

of thesentencet/have two or more mearlisgt).

I

...'

For,example:
- 7 0

, The duck is ready to eat.

can mean either 4. ,

The duck is:hungry.

or
O

The duck is cooked.
. A

Try to find the meanings for the sentences on the next pages..

Write yOuroWT: sentences under each typed sentence so they look like

this:

Visiting relatives canlbe a nuisance.

Lt.)e coo 4 like i LoViem our relairives

tApe Tt:e VIS14- outV̀' celo..-Vves.

Remember to look for two or more meanings for each sentence. . Use the

.back if you need more space.

have any questions?
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stapding.by the teacher talking to the little boy.

c

.2. John playpd with the dog while he.wa\s eating.

', .

3. Thomas walked home, hiS bookbag.held over his shoulder and

rubbing his elbow.

4. Bob's speech made the teacher, angry.
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^

5. Do you want a tiger to chase you or a lio ?

6. The coach asked me how many times Jack beat Stuart.

7. Mary wanted to wori,1 with Sue, but I chose her.

8. The fat farmer's wife cooks all day lOng.
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Stories

Read the following story
and tell it in your own words. Keep

the meaning the same, but change words and sentencesAf you like.

If you think the story has two meanings, write them both In

your own words'.

Bill was-angry at John. He took' his baseball bat. Sally ran to

tell the principal. The prinCipal promised to do someti.ing about

it rig it Away,.
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Stories

Readi the following story and tell it in your own words. Keep

the meaning'the same, but change words and sentences if you like.

If yOu.think the story has two meanings, write them both in

your own words.

. Mary, Peter and Joe became friends last summer. They saw each

other evryday-at camp. Mary likes Peter better than Joe.' Camp:

be the same next year.



52

Stories

Read the following story and tell it in your own words. Keep

the meaning the same, but change words and sentences if you like.

If you think the story has two meanings, write them both in

your own words.

Everyone knows Farmer Brown is clumsy. Yesterday, he hurt his

calf while he was mending the fence around the cow pasture.

The day before, a goose bit his hand at feeding time.

/



Stories

Read the following story and tell it in your own words.. Keep

the meaning the same, but change words and sentences if you like.

If you think the story has two meanings, write them both in

your own words.

Coming down the stairs, I saw the young boy fall. They took him to

the nurse's office to bandage his leg. I hope he'll be better

tomorrow.



APPENDIX B

Papers prepared from Grant #NIE-G-78-0176

Ec



55

Syntactic Competence and Reading*

Paula Menyuk

Boston University

Applied Psycholinguistics Program

Boston, Mass. 02215

*Paper presented at 01P confercnce_"Languager
Learning and Reading

Disabilities: A New Decade;!! Graduate Center, C.U.N.Y., May 22-23, 1980.



56.

Writing some fifty years age, Vygotsky stated: "A feAture of this

system (written language) is that it. is. a second order symbolism, wbich

gradually becomes direct symbolism. This means that written language

consists. of a system of signs that designate the sounds and Words of '

spoken language, which in turn are signs for real entities and relations.

,

Gradually this intermediate link, spoken language, disappears' and written.

language is inverted into a system of signs that directly. symbolize the

entities and relations 3)etween them. It seems clear that mastery of such

a complex sign system cannot be accomplishe" in a purely mechanical and

external manner, rather it is the culmination of a long process of_ development

of complex behavioral functions in the child." (Vygotsky, 1978, p.106)

What Vygotsky wrote in the late .1920's appears not to have seriously

affected written language acquisition research until the 50's and 60's.

Over the past few decades there has been an increasing amotutt of attention

paid to the relation Uetween oral language and aritten language development.

.
For a long time before this, the relation between Morphophonological knowledge

and reading acquisition was ac:epted. The,nbility to map letter sequences lnto

sound sequences, at the morpheme level,.was considered to be the in,

step it beginning reading. What was nct generally discussed was the

relation between language knowledge as a whole (semantic, syntactic and

pragmatic as well as morphophonological) and reading behavior.

In this paper I shall try to present a logical argument for being

particularly concerned with structural-relational linguistic development and

reading acquisition, especially in the case of thoe children who appear to

have narked difficulties with this aspect oe oral language. To support this

argument, I will first aseUss some proposed models of the relation. between'

oral and written language processing and developMent. I shall 4en present
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some data obtained in a study of oral reading and a study of, children's

ability to carry out a syntactic processing task in reading and writing .

and their measured reading ability. Finally, I shall make some suggestions

concerning the implications of these models and this research for studying

written language acquisition in children with, narked structural difficulties. .

Some Models of the Re,lition Ntween Oral and Written Lauguate

I will begin by stating that the term "oral language" is meant, here, to

refer to language that is acquired naturally,.. "through the air." Therefore,

I am including both oral and sign- language in this term and &i using it to

distinguish between through the air language and written'lamguage. Although

am not specifically addressing the relatiopi between sign languagQ knowledg-e

and reading in this paper, I believe that many of the comments I shall make

are germane to. that topic.

There are three ways that the relation hetwee oral language processing

and development and written language processing have been viewed. These arc:

1) that written language processing is dependent on oral language development;

2) that both types of processing and development are dependent on the

same superordinate abilities; or-3) that processing oe written material is

initially dependent on oral .language knowledge and,then becomes-independent in

developlental steps that reflect changes in level of acquisition of oral language

knowledge. It is this last position that is being espoused in this paper and is,

largely, in agreement With Vygotsky's statement. Some of the research carried

out in support of each,of these positions will be reviewed to indicate why the

third view appears, at this stage, to be the m.'%c explanatory.

The first view suggests that there is a continuous relation between oral

language development and written language develmment. AS oral lafiguage krowlexista,

increases so does reading performance. Therefore, those children who are most
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advanced in their oral language knowledge would be those children who are the

"Lest" readers at any given age period and, inversely, those
.

children who are

most- retarded in their oral language develOpment would be the "poorest"

readers at any given age period. Figure 1 presents a graphic representation'

of this notion. As is shown in Fig. 1, oral language production is dependent

on oral language comprehension, comprehension of written material is

,

dependent on Oral language Production rules, and writing is dependent on

comprehension of written materials. It is suggested that reading is

dependent on oral language production, not comprehension, because the

reading process requires bringing to conscious awareness (realizing) oral

language categories and relations (Mattingly, 1972). Vocal pr subvccal
o

realization appears to be necessary for bringing these categori6s and relations

to conscious awareness. The term used oi this process is "meta-linguistic'

-awareness.

..1.
Insert Fig. 1 about )pre

There have been a number of studies thr;:t have attempted to relate

sophistication in oral language development to reading achievement; Martin

(USS)examined the relation between two gross measures of lexical development

(total number of words used and nufhber of different words used) and a

similarly gross measureof structural development (sentence length in a language

.
sample) and reading achievement at the end of first grade. She found a low

positive relation between numl-,er of different words used and reading achievtment.

In a follow-upstudy (in-fact a replication of the former study with first and

sezond Rrades) similar results .were- obtained (Winter, 1957) . 3ougere (196) in:

somewhat more sophisticated analysis oCstructural development found a low
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-positive relation between T-unit measures of sentence complexity and

children's performance on standardized reading tests at the end of grade one.

The results of similar types of studies with children who exhilt

marked reading difficulties have been more positive concerning.the relation

between oral language development and reading. Jansky and-de Hirsch (1972) found

that oral language development, as measured hy picture naming, general oral'

language levels, categories, sentence memory, auditory Oscrimination and letter.

.naming, was most predictive of silent reading and spelling 'achievement in socond

grade. Vogel (1975)-found that dyslexic children who exhibited reading

comprehension difficulties were also deficient in .oral syntax when compared

to normally reading children.. Badian (as reported in Menyuk, 1976a) found

that middle-aged children with severe reading difficulties also exhibited

difficulty in processing relativized sentences.

In summary, the results of studies that have examined the relation of

level of oral language development to reading achievement, in "normal"

populatiOns have cone up with findings that render the first view:(written

language development depentqint on oral language development) .questionahle.

Conversely, studies of children with marked reading difficulties have come

up with findings that, in some sdnse, support the dependency_view. I say

"in some sense" because a careful examination. of. the measures of language

used inthese studies reveals that language development ter se was not-being

measured in these latter studies except for the general oral language level

measee used in the Jenslzy and de qirsch (1972) study. What appears to have ..

been measured in these studies is oral language processing rather than level

of oral-language 'development. Clearly the two are related. That is, level of

oral language'development may be a
flhiction of the child's abilit), to process

langune'and nny.marked differences in this ability may lead tc delays or
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-differences in oral language development. Taus, difficulties ir. oral

language development would be a second -order manifestation of adProblem in oral

language, processing and, in like fasion, it might he the case i.nAt this some

_

Problem is the'cause of difficulties in written lonluage preCessing. This is the

setond view of the relation-between oral and written language development.

(that both are dependent on the same types of processing ability) to be

'discussed here.

The question concerning this view is: what are these processing

abilities? There have been a number of studies which-have found correlations between

beginning reading achievement and-conservatior, seriationiand plassification,
Gs.'

,

(for example, Briggs and Elkind,1973; Lunzer, Dolan and Wilkinson, 1976).

Somevkat similar typos of studies (that is correlational) have been carried

out to examine the relation between operational throught and aspects of

oral language develOpment (for example,.Beili, 19751 deZwart, 19(x9).

These studies have fodnd either that aspects, of operational thought precede

i aspects of oral language comprehension or production or that developments in

;I'

the two domains occur' simultaneously. GI... -n the results of these studios of

correlations Ic:etween reading performance and cognitive abilities or between
.

.

oral language abilitiiIs and cognitive abilities, it does not seem to be the

case that oral language-and written language performance.are dependant on

operational thought. Rather, all three performances, oral language, written

language and operatthnalthought, may be dependent on some superordinate abilities.

that develop in time (menyuk, in press). Possible candidates for these so--

called superordinate abilities are perceptual strategies which, in turn, seem

tobedependentonbothshort-term ineriory strategies and the structures in

long-term memory (Mehler, 1971).
I

This notion of application (:),F similar 'strategies in processing oral
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written examples of relative clause sentences that varied in complexity.

Complexity was defined in terns of the findings ofprevious Studies in oral'

language- development of these structures.. The results of the study indicated
. .

that 1) normal subjects performed better than Ayslexic.subjects; 2) linguistic

complexity affected performance across groups :and -across tasks (rending and

auditory comprehension) and.3) that mode of pretentation waso'slightly" significan

for the dyslexic children (the reading task was more difficult). l>> addition,

although thestratagies used by both groups were similre strategy (order

of mention equals order of meaning) was used only by the dyslexic group

and strategi&tsused in .the 'listening task by individual children were also

Wised by these children .in-the reading task.

Several aspects 'ag'thisstud7 are'important in terms of developing a

model of the 'relation hetweenoral and written:langorge:develoOenr., The

-4;

first is, the finding that similar strategies are employed in written and' oral
i

.

l

language processing .by both normal and disabled readers. The Second it that the

strategies used bylthe disabled readers do not lead to correcitcOmprehension as.

.

.

1

freCluentl_as those used by normal readers. The third is that linguistiC

, .

.

complexityhas the most 'marked affect on the performance of both groups.

,

. .

,!

Normal subjects performed almost perfectly with subject rela ive clause sentences

with, subject focus, presumably'the least complex -form. ,Thi. vas rot the

case with disabled readers. Takon together, these findings might sug7cst

that heth oral and 'written language processing are depende tt on the develapment

of certain types of'ptocessing abilities and that written language processing

is not directly dependent on oral language'processing. F sures. 2 and 3 present'

.
two alternative models of this notion that oral ant -writ en language development

are dependent on some superordiante abilities. ,todel 2 (Figure 2) suggests that

language develppmLAt, be-it orat or written s depemde r eh operational dhinkin.
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Model 3 (Figure 3) suggests that language development and the deVelopment of

operational thinking are dependent onthe development of perceptual strategieS;-

/6

Insert Figs. 2 and 3 about here,

VeitherModels 2 nor3 indicate a developmental link between oral

and written innguage development.' The findings of a number of the studies

cited. might be muct better explained by the third position concerning the

relation between oral language and written language processing than by

either version of the second model. This third model .suggests that oral-

language knowledge 4.§ used to process written language material. Further,

as, oral language knowledge develops son.e structures that are well learned

are processed automatically l5oth ouralry and visually. Structures that Ire

in the process of being acquired in oral langUage required more conscious

processing and require conscious appli\cation to the ..yritten domain. Those

that have not peen acquired as yet cannot be used in processing oral

or written language. This position secn.ts to provide an explanation

of the'near-perfect perforiance of normal readers in listening to and

reading subject relative clauses and their poorer.,Performance with more

complicated relations in the Goldsmith (1977) s udy. It might also explain

the over-all poorer performance cf!'dy)oe 1 oral langu,.ge processing
I.

tasks and, also, why oral language knowledg is much poorer predictor of

beginning reading perforMance in populations ti
iheut such deficit. Cnc

might assume that in the latter population some level bf automaticity of

processing has been achieved with a large,body n-f structures at -the. age of

six years and that oral language development continues steadily over the,

'
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school years and, therefore, anto.naticity or processing achieved with more

and more complex structures over this time.

A conjunction of the second and third position was set forth by

Gibson(1972) in her discussion of parallels between ,oral language and learning

to read. Both.types of learning require discrimination and categorization

.abilities. The categorization process also requires feedback. This seems

to be a very reasonable statement. Logically, both types of learning, to

listen and comprehend and:to_read and comprehend, do require discrimination and

categorization.. The differences lie in the bases for discrimination and

categorization in the two learning tasks. For example, children do not

ordinarily segment the morpheme into speech sounds, discriminate between and

categorize them and then synthesize these segments into a morpheme to gel

at its meaning when listening. 'lords are treated as wholes at the beginning

of lexical acquisition both in caprehension and production and segmental

differences arc not brought to conscious awareness in oral language processing

even at three years of age unless the children are required to do so in

,particular tasks (Menyuk and Merin, 1979), Such conscious processing of

segments appears to be required in many teaching of reading situations and is

then spontaneously used in So-called "word attack" approaches in reading.
r.

Even more important than the differences in the bases for discrinination

and categorization may be the basis for feedback in the categorization process.

The steps in categorization and what takes place at each step in both listening

and reading are indicated in Figure 4. The process-of categorization with any

/'

type of stimulus input has been described at length by Bruner (1557). As can be

seen in Figure 4, the process WCategorizntion involves chunking anants labelling

of input stimuli,
dheekin011evalidity of the ehunLand label in terms of

informatiun stored in memory affd confirming the chunk and label. That such

r)

Li ,
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processing is requireeHin both listening and reading sec4s clear. HoWever,l-Lt

is also clear that, at least at the beginning of the reading process,. what is

required is transfonaation of wIitten material into oral language categories

and relations. This involves two additional steps in reading for meaning.'

The firs:: is tranSlatiOn of written material into oral language catr,gories and

the second is realization_of these categories.

I

Insert Fig. 4 about here

As structural oral language knowledr is established, this process-
!

becomes automatic or,at least, so rapid that it appears to be autoT.Iatic.

Then, to aga'm quote gotsky, 'Gradual y '.;1iis intermediate lilnk, spoken

language, disappears acid written language ls converted into a System.of

signs that directly symbolize the entit' e,7 and relations between them."

.

If this is the case, then children's ease in reading particular written

material shOuld be a direct function of their level of oral language

knoWledao of the structures represented the written material. that is,

wehther the structures have been well learned, are in the process .of being

, ..

acquired Cr net learned as yet should be reilectel in thereading of these

trutures.

Studies or the RelationiBetween Level of Oral Language Knowledge and keadinc!

\

None of the studied, cited previously directly examined the relation

between state of oral language knowledge of a range of structures and reading

.

these structures. This Would be required to testa the hypothesis that level of

,

.

1
. .

.

i
MY

r!1 ,

\
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automatici-.v in reading structures is 'a reflection of degree of establishment

if knowledge of these structures. The'two studies to be discussed here also are

not direct examinatIons of the question, but do represent approximations.

130,4ey (1980) , as part of her study, exaoined'the oral reading of

different-sentence types by third, fourth and fifth grade normal readers.

Among the sentence types examined were simple declaratives, WH questions,

prepositional phrase pre-poSing, truncated passives, conjunctions, true passives,

dative movements and center-embedded relatives. Both reading tine and error

rate were used as measures of the difficulty of reading;, these varying sentence

types. The hypothesis being tested by aowey was that linguistic complexity

as measured by the derivational complexity of sentences or as measured by

contextual probability saould have an affect on rate. of reading and errors

in reading. Derivacianal complexity and contextual probability (i.e., what

one expects to hear next in a sentence).are often inter-related- For

example, the sentence "The boy was hitby the ball." is derivationally more

complex than the active version of the relation expressed and the expectation

would be that "boy" is the actor in the sentence. Some truncated passives,

sue* as "The book was finished." are, in .fact, pseudo passives (Bever, 1970)

and are treated as predicate adjective sentences. Therefore, although

traditionally all passives are considered to be'deri,:ationally more complex

than actives, such pseudo passives may be both contextually more probable

and derivationally less complex than real passives.

The findings of the study were that derivational complexity and c Itextual

probability only partially accounted for difftence::; in ate d errors in

oral reading of these sentence types. '. "hat does more r]equately account for

the results is a developnental hypothesis. Sentences containing structures

that arc known to be early acquisitions (simple deqaratives, Wh questions,
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prepositional phrase pre-posing, truncated pastives and conjunctions) were

read more quickly and with fewer errors than sentences containing structures

that are known to be later acquisitions (true passives, dative movement and

center-embedded relative clauses). Thus, variations in the structural

complexity of welt-learned structured did not affect oral reading performance

to a significant extent, whereas the complexity ofIess well learned

structures had a marked effect.

M additional and interesting finding was that children's oral imitation

of varying sentence types did not completely match their oral reading of these

sentence types. Different and more frequent errors were made in the imitation,

of well learned structures than in the reading of these structures. It is

possible that reading well learned structures is "easier" than-imitating them

because the material is always present in the reading task and dfsappears in the

`aral'task, a difference in memory
support in the. two situations. The findings

of the Bowey study provide some initial support For the third mndel of the

relation between oral and written language processing; that is, the hypothesis

that state of knowledge of linguistic structures has an effect en the reading

of these structures and that well learned structures are read automatically.

Flood. and Menyak (1979)* examined the ability of fourth graders to read

and paraphrase in writing lexical items and structures and to detect

ambiguity in .lexical items and structures and,
again,in.written fbrm, to

paraphrase these ambiguities. The ability to paraphrase and to detect

ambiguity were selected for study for two reasons;_one development and the

other practical. These abilities are late acquitions in the development of

oral language which evolve in different structural domains over time and

11his work was supportei by a. grant No. NIB-G-78-0176 from the National

Institute of Education.
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and they are often called upon in order to correctly or even adequately interpret

written materiel.

Sy the time- the normally developing child enters school many of the basic

categories and relations in oral language axe understood and the child is able to

use many of the pare-linguistic and extra-linguistic cues needed to engage in

discourse.' Each child's level of development, however, may be:a reflection of

previous experiences with the language and the development of meta - linguistic

abilities (tenyuk, 1976b)'. For example, it has been suggested that some

children are unable to consciously relate wards phonologically on entrance':'

to school, whereas other children are able to do so (Savin, 1972). Similar

differences between children have been found at all levels. (morphophonologicul,

Syntactic and semantic) cranlayiis of the language. That is, rates of

acquisition of metalingudstic processing of aspects of language will vary

among normally developing children.

In addition to differences in the rate at which acquisition of

various aspects of linguistic knowledge occurs in the pre-school years,

structural knowledge of the language continues to develop over the school

years (Menyuk, 1977). It has been found, for example, that understanding of

the morphophonological rules used to derive "complex" words (Myerson, 1976) and

nominal compounds (Atkinson-King, 1973) and of the subject-object relations

in sentences with particular complement verbs (Kramer, Koff and Luria, 1972)

develops during the middle to later childhood years (approximately 7 to 17 year5),

Further, just a the ability to relate words phonologically varies among

cilildren of the same age, there are individual differences in fhe rate at

the above described knowledges are acquired. in some_ instances there is

some question as to whether or not such knowledge is achieved by all speaker-

listeners of the 1 anguaqe. since, song adults do not evidences the abi L ity to

,
process all the types of structures.
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Two aspects of language processing which seem particularly

important in oral and written language processing are knowledge

----of paraphrase and resolution of ambiguity. Knowledge of para-

phrase enables the listener or reader to determine whether new

information is being presented which is crucial to the interpretation

of the conversation or.written passage or if the information is old and

simply a reaffirmation of previously presented material. This ability

allows for efficient processiv.g. Similarly, the ability to resolve

the ambiguity of a particular sentence in a conversation or in a

passage by using previously presented material. This ability allows

for efficient processing.
Similarly,' the ability to resolve the

ambiguity of a particular sentence in a conversation or in a passage

by using previously given information or world knowledge is vital

.
to the comprehension of the conversation or passage. The inability to

do so might result in an entire passage being Misunderstood.

Research results in the studies of the development of knowledge

of paraphrase and resolution of ambiguity in oral language indicate

that this knowledge is acquired in a sequence over different lin-

guistic structural domains. In a study of the detection of .ambiguity

by children ranging in age from 6 to 15 years (Schultz and Pilon,

1973) .the following sequence of development was observed: lexical

ambiguity (multiple meanings of words such as."bank", "bill", etc.)

was detected by the youngest children, surface structure bracketing

ambiguity (for example, "He sent her kids story books.") only by

the middle-aged and oldest children in the population and subject-

object ambiguity (for example, "The duck is ready to eat.") only,

by the'oldest children. In a study of comprehension and production
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of paraphrase by children aged 5 to 12 years (Hoar, 1977) it was

found that successful lexical paraphrase developmentally preceded

syntactic paraphrase and that certain types of syntactic paraphrase

preceded others.
,71

. The two abilities, resolution of ambiguity and paraphrase,

are related to each other. Both require the processes of decom-

posing sentences into one or more basic relations ane observing

that different surface sEructures can have the same relations (para-

phrase) and same surface structures can have different bEsic relations

(ambiguity). The ability to decompose sentences 4to basic relations

is a requirement ror sentence
comprehension whether it is an oral

\
or written sentence.

The subjects in.the Flood and Menyuk Study were 62 native.

English-speaking fourth grade children aged 9 to 11 years. Stanford

reading achievement- scores for'the children ranged from a low of 42nd

'percentile ranking to a high of 99th perce7 One quarter

of the children's scores were betweien the'411 62neTercentile,.

one quarter between the 79th'and 99th petantiTe one half between

these two points. Subjects were asked tr ,fc16 re-write sentences

containing ambiguities and to generate ty (or re)underlying sen-

tences and .to read unambiguous sentences ,,7;ned to elicit. para-

.phrase and to rephrase these sentencF.: -I presents examples

of sentencF t..ypes used to tap these'

Insert TabH.-T. about here
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There were two principal findings of the study that are germane

to the issue of. whether or not oral language compet,:noes play a

direct role in reading. The first finding way both paraphrase

ability and the ability to reduce ambiguity significantly

correlated with reading ability. In additic, there was a significant

.difference between the percentage of highest readers (80th to 99th

percentile) and the lowest (46th to' 62nd petentile) readers in

their abilities to carry out the reduction .74 ambiguity task, but .

only a tendency for highest readers to do bet er than lowest readers

tn the paraphrase task. Since a high .propotion of low r&z.lers in

the study were performing as average ot: abovol average .aaders for

their grade, it is not surprising that the diferea:.:i: between them

and the high readers was smaller in t7.1.c'".,A!" task. This

result fits in well with. the notion that status c T Inowledge of

particular tructure-. should affect the ease 14-1 fl which they are processed

in readin:;. A further finding of the t31:udy -.136 fits in well with

the hypothesis. The options emolo %,:.1 paraphrase or to reduce

ambiguity tended to be somewhat dirent for the highest and lowest

readers. The highest readers tended to introduce structural change

rather than l'r!xical (or one word) change to a much greater degree

than.did the lowest readers. 7111.F., indicates that the highest readers'

state of knowledge of paraphrase was more advanced than that of the

lowest Yeaders The percentages of items that were correctly para-

phrased with both unambiguo.,is and ambiguous sentences by both groups

of children and the percentages of instances of structural and lexical

change in both groups are presented in Figures 5 and 6.

Insert Figs. about here
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The finding's of the above Study indirectly suggest that the

degree of oral language knowledge of structures affects how well

these structures will be processed in reading. The study was not

'a direst test of the hypothesis, since partizular children's oral

language knowledge orthese structures and :then their reading of

these structures were not assessed. Such a.direct test. is now being

undertaken with an even wider range of structures that encompass

knowledge that is.presumably available to children younger than nine

.years of age This study should provide information about the

automaticity of reading structures that are well learned rather, than

in the process of being learned.

One.can and should raise the question of whether reading sentences

is a good test of reading ability. We are all well aware that the

reading of passages (orotorieS) involves not onlv_understanding

each sentence in thetext, but, also, being able to relate sentences

in the text and being able to bring to bear on the whole text

world knowledge. The term that has been applied to these latter

abilities is inferential processing (Frederickson, 1976). _Despite

the logic of suggesting that reading doeS'not simply involve sentence

comprehension, it also seemsA.ogical to suggest that unless each

sentence of the text is comprehended to some degree, the inferencing

procesSes required for comprehension cannot be initiated. Further,

it is not the case in reading, as it is in oral discourse, that

paralinguistic cues (gesture, facial expression and prosody) and

extra-linguistic cues (the situational parameters)'outside of

those given in the text can be used to fill in the comprehension

gaps. Ecey 0980) very aptly distinguishes :n2twecn comprWlendin:1;
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and comprehension. Comprehending is on-line'mocessing of written

material. Comprehension is integration and recall of what has been

comprehended. :Thus, comprehending is required for comprehension.

It is in comprehending written material that oral language structural

knowledge is crucial.

Implications for the Languaee Disordered Child

Several years ago it was suggested that the phonological prob-

lems of language disordered children varied in direct relation to

their syntactic disability (Menyuk and Lobney, 1972). That is,

Children with more severe syntactic problems also appeared to have

more severe phonological problems. This position was somewhat
O

altered by later findings that indicated that the problems might be

discrete. :Within the so-called "specifically language disbrdered"

population there appear2d to _be different groups of children with

different types of problems (Menyuk, 1975). Further study of the

phonological processing_per se of a population of language disordered

children indicated that there were at least thrde groups: 1) those

with severe articulation probleMs but with no apparent speech dis-

criminatiOn problems, 2) those with severe discrimination as well as

articulation problems and 3) those whose problems were less severe,

who were apparently following the normal course of development,

but who were delayed in.development by approximately 3 to 4 years.

The second group of children was also markedly delayed in syntactic

development whereas the, third group, again, was delayed but apparently

following the same course of deVelopment as that of normally developing

children. The children in the first group were said to- display normal
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'syntactic comprehension but no meastv of their Syntacticcompre
:

hension had, been taken. A fourth grr, f children was Observed but

not tested. \One subpopulation of t; tter group displayed

language production difficulties (phony' rLi.cally and syntactically

similar to those of chil ren in the second group discussed. In

addition, they had great,difficulty in word retrieval
in a naming task.

The other subgroup in this group appeared to have difficulty in

retrieving words, periodically, but they exhibited no overt delay

in syntactic developtiant and, in general, spbko fluentl.

In a discussion of phonological development and reading (fenyuk,-

lb 0

1976a) it was suggested that the particular language problems of

children within this°'specifically langu4e disordered" population

-would cause different types of iftitial reading problems. Group One

might exhibit no problems at all if'phonological realization rules

were not required and if their syntactic development was, indeed,

normal, Group Two might exhibit severe reading problems initially

at; subsequently and Group Three a delay in reading acquisition.

No specific studies have been carried out to test these predictl.o7.s.

HoWever, the reading abilities of at least one of the above populations

(a subgroup of Group Four--word retrieval problems) has been assessed

in, at least, some studies and probably one other Population (Group

Three -- delayed language development) has been assessed,in many

studies.

Wolf (in press) examined average and poor readers' word

retrieval abilities in a number of 'tasks. Both the rate 'of pro

ceSsing and errors in processing in th-e two'reading.groups were

assessed in each task." The chi2drn in the study aged 5 to 11

''
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ears and were in grades. two through five. The overall findings of

tie study were that there was a significant relation between reading

. \

an word retrieval processes, that, there were qualitative differences

'in he leiical retrieval process of average and poor readers and

that naming difficulties. might be a good predictor of reading difficulty.

Although the findings of the above'study are highly persuasive,

quest ns still remain, as Wolf indICates, as'to the nature of the

wordr trieval problem (i.e.,Is it phonological,,semantic or both?

IS it a cessing or generating or both?) in particular children.

Given the results of studies that have examined the interaction of

stiuctlira complexj.ty of written material and difficulty in reading

by gopd, average and poor readers, a further question might be: is

word retrieval a problem for all children. with reading difficulties

or only some? The studies cited previously' in-this 'paper indicate

.

that structural knowledge plays a role in reading. The ,source of

difficulty fOr, some children with reading problems may not be lexical

accessing or generation per se but,. rather, delays in development

of oral langua6 structural knowledge or, asiin the case of word

retrieval, difficulties may lie not in state of knowledge of

structures but accessing and /or generating t

both.

e knowledge avaaable.

Still another question that has not ben addressed in studies

e

lre
e.pf the relation between oral language knowledge and reading is the,

. Ai, L
4/question of comprehension yersus comprehending. It might be the case,

1

. i and such cases have been observed, that reading Of sentences creates

1

/

no difi iculties for song Children. . The applx,r,riate linz,uistic struccdrs
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appear to be available and are employed when readig/sentences.

What does appear to be a problem is that information in passages cannot

be integrated and recalled. It is interesting'to note that in the Wolf

study, although the differences were
slight, at ages 6 to 7 years

\

the poor readers didipetter at the oral reading task than in the silent

Comprehension task, .whereas the inv.,:se was true of the older children

1

.

,

.

in the group; and this difference between the two types of reading became

more marked with age. Average readers either scored better on the silent

reading task or similarly (at ages 8 to 9 years) on both ta!;ks. The

I .

d\ evelopmental progression appears to he from comprehending to compre-

hension with the inadequate readers lagging behind the adequate.

Most of the children who have been examined in studies of the

relation between oral language processing deficits and reading have

not exhibited gross language deficits. There are other populations
- i

of children who -do eN%,ibit'these gross deficits. These children.not

on

1

y have severe language delvIlipment but, also, severe non-lingUilstic

problems. As Vygotsky stated, written-language is a system of signs
!

-which designates the system of sins in oral language which, in tUrn;

represents real entities and relations. fsome children are unable

:)

to categorize the real entities an relations and/or relate themtO

the oral language system of signs then, without a doubt, they wilL have

encrMous difficulty in acquiring written language. fuzzling exceptiops

to these. logical Systemic relations exist A grOup of presumably auris-

tic children, who do not produce spontaneous .illeech, have been observed

to read words and sentences' silently with comprehension. On closer

examination of this small group it was found that t1le childrencould

only cc:'.prehend aurally. Despite this latter finding, theseohildren'.,

reading behavior indiCates how complex the relationsbetwzen'tne process--
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ing 4rstems are, and that an inability to overtly produce language need

not present an inability to comprehend spoken or written language.

In summary, the possible nature of the difficulty in oral language

development/will/affect the nature of the reading prct.jem in particular

children. Some children maybe delayed in the development of semantic

/

syntactic structures or morphophonological Structures or both. They

will, therefore, have dUficulty in reading :structures that are unavail

able to them, but will be successful in reading those that are

available to them. Other children have difficulty in accessing.

or realizing semanticsyntactic structures or morphophonological

Structures or both, although these' structures are available to. them.

,

-
.

.

.

.
.

T y,:therefore, will consistently have difficultY In reading, Still

1

,

other children haVe difficulty in integrating and recalling relations over

conversations or stories. .These children may have no difficulty in

;comprehending but great difficulty in compehensiOn. The above are only

some of thd possible relations that may exist between oral' language
,

.'

development and processing and reading in language handicapped children.

ConE'lusion

Recent research In reading has begun to explicate. the cpmplex

relation between oral language knowledge and processing. Reading and

oral language processiv:g art not mirror images of each Other. The

information available and tl-,a constraints of oral language processing

and written language processing differ from each other in several

important ways. The two differences touched upon in this paper. are

1) in. oral 1-3.nguage processing contextual ,ini-e-rmation is much richer

and 2) memory constraints are more acu in oral language 'processing.

Despite these differences, wric;:enlanguage acquisition and procssing

C
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are based, but not wholly dependent, on oral language knowledge and

processing. Given this fact, children with problems in oral language

development will have problems in written language develoPment. The

particular nature of their oral language problem will cause different

types of written language procesSing'difficulcies. Our task-is,. to

first determine the nature of the oral language problems of these childrn

and then to examine the relation of these problems co ,.:Mitten language

development and processing in particular cases. Remediation programs

based on an understanding of this relation may achieve better results

with particular children than any program based on the notion that this

is the way that children learn how to read.
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4
PROSE COMPREHENSION:

A SELECTED RINIEW OF LITERATURE ON
INFERENCE GENERATION AS A REQUISITE

FOR UNDERSTANDING TEXT *

James Flood

Davis (1968) concluded that the following elements affect the
comprehension of written discourse: word meaning; inferring from
content; following the structure of a passage; recognizing a writer's
purpose, attitude, and mood.

In her chapter, B. 3. F. Meyer (this volume) presented a list
of nine factors drawn from several research studies', including Davis's
study, that have been shown to be related to prose comprehension..
Since she has presented a rather clear and comprehensive review of
the current research related to these factors, this review will be lim-
ited to inferencing as it stands apart from the others as a potentially
useful measure of prose comprehension. .

In recent years several theorists and researchers have begun
to define inference in such a way. that it may be virtually synonomous
with reading comprehension. Some investigators have suggested that
the study of inference provides the researcher with a potentially fruit-
ful methodolou for examining the intricate and interactive processes
of comprehension that B. J. F. Meyer discusses in her chapter. It

IS argued that inference, like comprehension, occurs in the mind of

the reader. Both are human acts of cognition and cannot occur with-
out the interaction of a stimulant-(the text) and a human being (the
reader). Inference, like comprehension, cannot exist solely within

a text, but must involve active processing.
Meyer explains in her categorization scheme that there are

author-related and reader-related variables that must be investigated
if we are to understand the process of comprehension. This cate-
gorization scheme is extremely useful in understanding inference -
generation because the source, of inferences can be explained in terms
of a continuum that parallels Meyer's system. This continuum is

based on the premise that inference-generation, like comprehension,

*This paper appears in D. Fisher and C. Peters (eds.) Comprehension and the

Competent Reader: Inter-Specialty Perspectives. New York: Holt Rinehart

and Winston, Praeger'Special Studies, 1981.
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Is more or less text-related. At one end of the continuum it is more
text-related when the reader possesses explicit grammatical struc-
tures in an effort to acquire meaning, for example, the resolution
oi anaphoric elements: "Whil I Sharon was reaching for the salt, she
Pni lied her milk." The reader has to infer that she = Sharon. Al-

, though this is a rather low-level inference, it.is clear that the reader
not the textmust make the decision. At the other end of the con=
tinuum, inference-generation is far less text-related when the reader
Is required to draw upon previously acquired knowledge structures
that are not explicitly stated in the text, for example, "It was a typical
January day in Stockholm." In order to acquire the meaning of this
sentence, the reader has to have previously known that Stockholm is
tyrically cold in January.

The study of inferencethe text conditions that stimulate it and
the cognitive structures that make it possiblemay serve as an ex-
tremely effective tool for understanding the nature of reading compre-
hension. In fact, it has .ieen argued by many researchers thra the
ability to generate inferences while prOcessing written discourse is a
vital and neces.Lary component in: the comprehension of written mate-
rials (Brick_,, 1977; Bridge, "lerney, & Cera, 1977; Charniak, 1972;
H. H. Clark, 1975; Frederiksen, 1977a; McLeod, 1977; Paris, 1975;

.eder, 1980; Reiger,- 1975;-Schank & Abelson, 1975; Trabasso &
Nicholas, 1977; Wilson, 1979). In fazt, Frederiksen's (1977a) work
on inference has emanate from his belief that comprehension (reading).
must be considered intrinsically inferential; and Carroll' (1972), in at-
tempti--4 tZ, describe "pure" comprehension, noted two closely related .

processes (pe-haps ,wo components of the same proCess) that are the
essence of comprehension: memory and inference.

A serieJ of research studies conducted at the University of
Chipag- in the 1950e demonstrated the importance of inference-gen-
eration for comprehending several different type_ s of texts: expository,
poe'-ic, and narrative (JenkinSon, 1957; Letton, 1958; Piekarz, 195-i;
Swain, 1953). Although these early studies did not directly examine
the nature of inference during reading, they ,Provided the evidence for
tie necessity of inferring to acquire-meaning and the Impetus for more
7ecent efforts on inference-generation (Bridge, 1977; Flood, 1978;
Flood 4 Lapp, 1977; 1-ederiksen, 1975a, 1977b; Lapp & Flood, 1278;
McLeod,',1977; Schank, 1975).

In an effort to understand inferenc-generation, it may prove
helpful to briefly examine the ways inference has been defined and re-
search has been focused.

DEFINING INFERENCE

Before discussing the'parameters of research on inference from
the. perspectives of human developtnent, semantics, artificial intel-
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ligence, and language d cognition, it is 'nportant to examine several
definitions of inferenc malyzing selected :search in each disci -
pline.

INFERENCE RESEARCH

Much of the research on
velcumental psychology has focuse..',

lsbn and temporal, spatial, L.
Muc ..,:ntion is paid to the predic:

elildren are incapable .

generation in the field of de-
relationships between corn-
and causal relations.

. ti s-aget (1939) that preop-
1 .. t.ocause they are un-

able tc and perceive-logic?), Bryant and
Trabasso :,) found that childrt..7. capable of
understas:-:g .,..ansitive Inferences L,::r.at quantity .wiwn memory lim-
itations Further, 1:::rown and T.O.utphy (1975) and
Brown ,!emonstrated that 7.1reoperation'.ti ch'.ldren were capable
of reordeilyg sequences in Memory 1...tAzks.

In tliz: 1..i-!.d nf semantics, the study of ii:aence-generation has
been a ce.atral- f.)cusbeCause.-standard predicate logic cannot explain
tne.compiex syntax of language (Grice, 1971; Lakoff, 1971). In the
past, semantic theorists have been tumble to describe a set of under-
lying inference rules that were capable of explaining sentence entail-.
ments (Fodor, .Fever, & Garrett, 1974), and this limitation made it
difficult to assign semantic representatifons to sentences that accurately
characterized languige users' inference-generation abilities.

Jackendoff (1975) has proposed a more inclusive semantic theory
that contends that certain Semantic generalizations can be made. in.
his system, there are organizational prbieiples available to the lan-
guage user and tl..ese'principles are related to "one's ability to handle
aieL;traction , . . in understanding new modes of location and being
able to generalize the rules of inference to anew system of relati.ons".-
(Jackecidoff, 1975, p. 29).

Although most of the *,*.u,k in semantic theory has been conducted
at the sentence level, several researchers have inve.stigated inference
across sentence boundaries. H: H. Clari, (1975), for example, has
postulated-a contract between speakers and listeners that assumes
that a.utho.:ized inference c n beachieved throlIgh a series of describ 7
able stspe.;.this assumption is based on the premise tnat the speaker .

and listener share common knowl,:d.ge.abot... the physical world (cf.
B. J.F. (Meyer, this volume, regarding c between --
writer and reader). .

Semanticists have alsblrwestigated infe.recce from. the frame-
work of speech act theory, clizsifying inferences as the t,,,eaker/lis...
tener's conformity/noneonfal. laity to Grice's (1971) Cc :?erative
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Principle and/or in terms of natural transderivational rules
(Gordon & Lakof, 1971), Including inference as part of speech act
theory is extremely usei}d for re'ading educators.because,such an ex-
tension of generativesems.atics may bind "syntactic and speech act
phenorriena within a nature logic_system,thereby-providing-a-alearer-
framework in which infereace-generation/corriprehension can-1)g ana-

lyzed and understood.
Artificial intelligence researchers now show concern with build-

ing models of the processes involved Li comprehending connected dis-
course and inference-generation. To date, computer models for un-
derstanding inferences based on limited world knowledge have been
generated (Collins, Warnock, Aiello, & Miller, 1975; B. J. F. Meyer,
1975b), inference recognitiOn in ouestion/answer :formats. has been a,
created, and strategies for coraprehending inference Piave been de-
Signed (Schand kAbelsen. 1975). Charnia.',z (1975) and others have
been able to program highly applied sitations like shopping in a super-
market, thereby demonstrating that context is generated by listeners
while they process .information. Artificial intelligence theorists hold
the position that inference- generation is a phenomenon that recurs
simultaneously and sequentially during the processing of texts.

At the present time, several artifikal intelligence models deu.1-
ing with inference are being testes'. Sciisakte (1975) script approach
assumes that the world can,be divided into a ;,ttt of goals with a subset
of action plans te achieve these goals; Reiger's (1975) algorithry (.1SA)

approach is based on five event types with links that forward events
trHard az, al; Reiter's (1975) deductive system ;.1. predicate logic in-
c. -des a nk:,,:aral language component; and Joshi and Rossnschein's
(1975) presupposition system of words is eMh.scided in a semantic net-
work,

Cognitive linguists have ta:,:en one 7,1' two positions regarding
comprel,'Ilsion of sentences. The first group, calisd the linguistic
object theorists by Barclay (1973), espouse a stricture (mean-
ing 'o whi listeners retrieve and stort deep structure relations;
all sentences are stored as separate entities. H. H. Clark's (1969)
semantic feature theory lends supporto this position; he suggests
that listeners ext:ia rdeep structure relations ft om sentence input
and st e them in memory by means of b.:.a.ey ii,atur,ls. The second
group,of researchers; called the ass,irailat:m theorists, suggest
that listeners actively construct an internal representation for sen- ,

tences. Several researchers have vovided support for this position
by demonstrating that inference is arva.L.7ect )1 visual acs.': verbal pro-.
ceasing in nonverbal research (Baggett, 1975; Horowi::, 1169) and
verbal recall.(Brown, 1975b, 1976; Loitusl.,. 1974).' Paris
and Mahoney (1974) have extended the assimilat: 7n theory in they:.
memory-tas14 by asking subjeCts to remember Lentences and pictures.

t, .
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As early as 1932, Bartlett eXplaihed discourse understanding in

the framework of constructive schema theory.' More recently, similar
notions have been expressed that schema operate at the ward/concept
Jevel, the propositional level, and the passage level (Pearson & John-
son, 1978) and that readers construct meaning from texts.

sKintsch's (1974) constructivist position on discourse compre-
hension suggests that inference serves the function of a complex pro-,'

cessor of texts. He explained that readers may not be fully awarelq
the inferences that they are generating as.they read and interpret
written material because these inferences are often generated within
milliseconds. Many types of inferences from microstructuralfor
example, assigning intrasentential pronomial referents for anaphora
(Larry ate constantly while he read Tom Jones)to macrostructural
-for example; generating episodic sequencesare formulated. Bridge
(1977) further details the phenomenon of unconscious inference-genera-
tion by explaining that they originate with the -schema or schemata that
readers bring to the task. , -" .

Hayakawa's (1939) often quoted definition that inference is "a
statement about the unknown made on the basis of the known" (p. 41),

. in its brevity, seems to aptly, if humorously, summarize the current
definitions of inferenceMcLeod's (1977) definition of inference ad-
vances and specifies HayakaWaIS definition he describes inference as
"cognitively generated information based on explicit linguistic and
nonlinguistic information provided in the context of continuous written
discourse, and which was previously unstated" (p. 6). Neilsen (1977)
reflects Hayakawa's and Mc Lecd's definitions when he describes the

act of making inferences as "assigning,values to missing elements on
the basis of what is already known" (p.I12). Brige (1977) links her
definition to text processing when shed fines inference as "semantic
information not explicitly stated in th a text but generated by the reader
during inferential processing of thg-stated propositions" (p..11).
Frederiksen (1977a) combines 'any of the elementsof each.,of these
researchers' definitions: "Fence occurs whenever a person op-
erates on semantic information, i.e., on concepts, propositional' struc-
tures, -or components of pF6positions, to generate new semantic infor-
mation, i.e. , new conce is of propositional structures. Any semantic

7/knowledge which is so enerated Is inferred" (p. 7).
Each of these dfinitions stresses the point that inference takes

place in the mind of the reader. In other words, the text exists; the
reader infers.. Inference, according to these definitions, does not

text;reside in thext; it is the'operation that readers perform while they
are reading the text or after they have completed reading the text.
The text itself serves as a stimulant for inference-generation (McLeod,
1977; Schank, 1975); it can stimulate the reader's previously acqui.::.
cognitive structures,-background knowledge, and experience (J.

...--3 Anderson, 1976).
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Although inference types have been classified in several differ-
c.r, ways in the past, there seems to be a commonality among classi-
fications according to Rubin, Bruce, and_Brown (.3,76) and Frederik-
..en (1977a). Essentially, the two major clasSes of inferences are
text-sp, izc inferences and text-external inferences that are gen-
erated from one's previous world knowledge. Schank (1975) has at-
tended to this dichotomous classification scheme by labelinginfer-
ences as forward-looking; such inferences are inferable from input
conceptualizations. Kintsch (1974) describes the dichotomy in terms
of structures that readers use to ,?;enerate cohesiveness in texts:
macros,tructures, elements of passage outline, or the representation --

of the overall organization of the passage, including superordinate
ideas that subsume the information in the microstructures; and micro-
structures, the passage content, including surface and embedded prop-
ositions that reflect logical relationships among propositions.

RESEARCHING INFERENCE

Several researchers hale adequately demonstrated that readers
infer both during and after reading (Bridge, 1977; Flood & Lapp, 1977;
Frederiksen, 19.77a; Kintsch, 1974; Schank, 1975). These data
several researchable questions on the nature of inference and about
the methodology for eliciting inference - generation.

Is there evidence that readers infer in a variety of tasks? Flood
and Lapp (1977) focused on` the question by examining the number of
inferences that readers generate when they read separate versions
that contain complementary propositions (i.e., a unified, sequentially
ordered text), or contradictory propositions , sequentially and
semantically inappropriate). Above-average readers in the ninth and
tenth grades read the two texts and immediately recalled as much in-
formation as they could. More inferences were generated (2:1) when
subjects read texts containing complementary propositions than when
reading texts containing contradictory prOpositions.

Upire (1977, 1978) and J. P. Anderson (1976) investigated task
d( :inds and the effect of those demands on the scope of readers' re-
call. They found that immediate recall did not always yield inferences
presumabl because readers were attempting to follOw task demands
quit- explicitly. Instead, it appeared as though subjects were differ-
enti.n.i.ing between new information and inferred (constructively pro-r
cessed) informatior in order to do what the researcher required. On
delayed recall, subjects remembered far more inferred (constrteted)
information than they had on the immediate recall test.

What are the types of inferences that competent readers might
generate from a single text? Can a model of inference-generation in
a specific context be considered a first step in designing the infei-cr.cc
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research? Several researchers have taken this approach in order to
classify inference types that are generated by competent adult read-
ers. (e.g. , Flood, 1978; Frederiksen, 1977a; Trabasso & Nicholas,
1977). Flofxl's (1979) study conducted with college freshmen pro-
duced the foliGwing inferences from a single text:

I. Generating macro-/microitructures

Creating larger or smaller units to accommodate text information
A. Synonymynarrowly defined category; traditionally acceptable

synonyms. This category assumes a high degree of rater
reliability. Synonyms can be conventionally acceptable like
couch/sofa or text specific

B. Colloquial (figurative) synonymyacceptable synonym Within -

a specific context
C. Superordinaterecall of the larger unit to which text element

belongs
Subordinaterecall of small unit of which text element is a
part

E.- Categorizationgeneration of larger concept that encompasses;
several text elements

II. Generating cause

Establishing preCeding or succeeding Information that can place
an event within a framework that can be tolerated by the reader

A. Text proactiveextracting previous information from text
that explains events as effects of causes

B. Text retroactive
C. Experience proactivepresumptions about events that pre--.

ceded and caused the existing event
.D. Experience retroactiveassumptions about events that suc-

ceeded the existing event

III. Generating dimension --

Creating a spatial, temporal manner framework that can be
tolerated 13:,' the reader

A. Spaceplacing an event in space (metric or nonmetric)
B. Timeplacing an event in time (metric or nonmetric)
C. Motionrecalling movement
D. Mannerrecalling specifiable characteristics

,I4V. Accommodating referents

Establishingappropria.te referents for ambiguous text elements

A. Conjunctivejoining two elements
B. Syncreticmerging diverse elements into a single element
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C. Disjunctiverecall of,one selected element
D. Episodicsequencing events in a temporally fixed, irreversi-

ble order
. e E. Additivecreating two sources to accommodate diverse in-

., formation
F. Anaphoricestablishing a pronomial referent "him"

V. Generating case frames
Creating case frameworks for text elements

VI. Generating attributes
Creating modification for actors, events, places, or dimensions

A. Actors
B. Eventsattributing qualifications, to events
C. Placesadding specificity to places
D.' Dimensionattributing characteristics to dimension

One study with one textJ.s not sufficient to complete a model in-
ference typing, but many studies, conducted with several age groups
of readers and with many differenttexts,. will certainly more closely
approximate a workable model of inference-generation.

METHODOLOGY FOR ELICITING
INFERENCE-GENERATION

.What is the effect of context on inference-generation? Several
studies have been undertaken to analyze the effect of context on infer-

. ence-generation. Researchers.generally choose to examine a particu-
lar facet of inference-generation in many different contextual situa-
tions because of the large number of.inference-variations. Two,
mediate problems arise from this approach. First, inference-gen-
eration is a..proces's that occurs within the reader; text merely serves
as a source for inference-generation. Therefore, the mere existence
of a particulanstructure within a specific text (e.g., pronomial ana-
phora) does not guarantee inferencing on the part of the reader in all
contexts.. In order to protect against this confounding, researchers
should construct texts that contain the entire anaphoric element ver-
batim. Second,. contexts are typically poorly defined, and stories
contain so many different elements that it is-extremely difficult to
specify all the variables that distinguish contexts 'and produce or in-;"

hibit.inference-generation.'
--.. These two problem areas pose a restriction on research efforts

in that they demand the isolation of minute grammatical elements and
the creation of highly structured-passages that are plausible and in-
teresting to the reader.

rj
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Kubilius (1979) isolated certain elements of anaphoric ellipsis
(deletion) in written discourse andluvestlgated the ability of three
groups of readers (fourth, seventh, and tenth graders) to comprehend
and resolve thvee types of intrasentental ellipses (nominal, verbal,
and phrasal) within three categories (single, compound, and selected)
In two separate contexts. An example of, each ellipsis type is pre-
sented below: ;
Ellipsis Nominal Verbal

Single Robin was running Sharon cried at
and stopped. home. and Diane in

school.

/I

,Com-
pound JoAnn and Sylvia

were pushing too
hard.

.

Selected Jerome can handle
a dog sled and he
can travel for hun-
dreds of miles,
and Camille can
too.

Karen sang and
danced in the
church and .Scott
in the rehearsal
hall.

. -

Priscilla wants to
go to Boston and
Candy wants to go
to New York, but
in neither case do
I know why. ;

Phrasal

Alicia took singing
lessons on Wednes-
day and Jake on
Friday.

Regan hit the ball
and struck out in
the third inning and,/
Edward in the fifth

7- Inning.

Emma and Adam
wanted to dance to-
gether but her
father..thaid. she
could not. 4

Kubilius found that ellipsis comprehension is related to reading
ability and development. However, in her analysis by context,' she
found that ellipsis comprehension fluctuates according to the category
and type of ellipsis antecedent. Efforts such as these seem to have
great potential to aid in constructingia useful theory of inference-gen-
eration contributions to comprehensiOn.

How can"4a researcher objectively evaluate inference-generation?
Some researchers have used evaluation methods -similar to those as-
sessing recognition in the Bransford and Johiison (1972, 1973) studies
where readers were asked to read two sentences (e.g., [1] The bird
is in the cage, and [2] The cage is under the table). after an interval,
readers were shown a third sentence 'and asked to judge whether the
sentence contained a true or false inference (e.g. , [3] The bird is
under the table).

Several other methods like yes /no responses, true/false re-
sponses, probe questions, and visual displays have been kped to elicit
information' about inferencing. While all ox these methodsprovide

n 4
ki *A.
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some information about the grammaticality of inference and about the
developmental trends in infe'renee recognition, they ao not provide-in-
formation abotit the spontaneous, systematic generation of inferences.
In order to elicit this information, more loosely structured method-
ologies should be employed. However, there are at least two major
problems with using freer methodologies. If the situation is com-
pletely unstructured, the subject may not infer; and priming (i.e.,,
being asked to infer) reduces the likelihood of spontaneous inferencing.

With these two caveats in mind, several researchers have de-
vised a methodology that yie,Ids useful information about the naturebf
spontaneous Inferenciug in a recognition format. The methodology',
consists of three parts: subjects are asked to read texts; subjects
are asked to freely recall these texts in an' ral or written form; and
subjects' recall data are scored by matching the recall with the un-
aerly,ing propIlbsitional structure of the text. Unfortunately, these
systems are 6t yet, capable of dealing with all of',the inferences that
readerS generate while they are processing texts.

i

PROPOSITIO AL ANALYSIS SYSTEMS

Turner and Greene (1977), van Dijk (19,77a), Frederiksen
(1975b), B. J. F. Meyer (1975b), and.Kintsch (1974) have designed
systems for representing the underlying propositional structure of r'
expository texts. B. J. 'F. Meyer's (1975b) system is hierarchica1,1
uses case grammar notions-similar to Fillmore's (19681 system, and
emphasizes 4ase terms to represent the relationship between the
predicate and its arguments in propositions. In addition to lexical
predicates (Fillmore, 1968), Meyer uses rhetorical prediCates
"(Grimes, 19'15) to explain organization and coherence in texts. In

B. J. F Me er's system, text representation resembles a detailed
outline that eludes every ideal the paratactic relations, hypotactic
relations, an neutral relations bitween ideas. Although her system
is capable of ccounting for anomalous recall, it is incapable of deal-'
tng directly ith readers' inferences, but here research haS .demon-
strated the i portance of hierarchical ordering of information in
texts (staging . Her system also attempts to\explaina writer's or
ganization,. w ich then, can be used to further elucidate a reader's ro-
cessing of a, t Xt. Her system contributes enormously to ourundefr-
shnding ate is because it is among the first systems to deal directly
with passage evel information rather than sentential level infprmation..

o- Freder sents,(1975b),I.epresentation of the underlying structure
of texts can b' used as a sdoring syr;tem for analyzing the match ,be-
tween readers recall and the _writer's structure orteXts. His system
deals directly with categorse ies of inference. Kintsch (1974) and Turner

,

O
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TABLE 3-

Average Number of Propositions Recalled from Two Versions of a
Text by Fourth-Grade Students .nd Their Teachers

Version of Text.
Fourth-Grade 1pyad. Seventh-Grade Dyad
Student Te cher Student Teacher

ThErd-Grd 11.6 4.3 10.7 9.3
SL'th-Grad 9.5 9.4 16.4 13.9

and Greene (1977) choose not to deal dirt:ctly with inferences and
spatial Locations, instantiation of physical details, and causative eventS,
whereas van Dijk (1977a) includes botir macrostructural rules (gen- /'
erallzation, deletion, and construction) and microstructural rules

.. without dealing directly with inference at either the passage level or
the sente4ice level, ,

/

Food (1978) addresses the concern that researchers have ex-
,

./ preised about using propositional analysis scoring systems for ex-
amining inference-generation In readers' recall data. They had eight
dyads of the best fourth-grade readers-and their teachers and ten
dyads of the best seventh-grade readers and their teachers read two
texts entitled "Road Runner." The original text was' written at a
sixty-grade level; it was rewritten at a third-grade level as a Second
text (Evarts, 1977). The Inference-Generation Scoring System (Flood,
1978) was also used to score recall, 'speCifically fodusing:on readers'
generation inferenLes. The Turner and Greene (1977) system was
used to score propositions in the respondents' immediate recall proto7
cols with the rults-ShOtin inTable 3.,

As presented in fable 3, both fourth-. and seventh-grade students
recalled morcipropositions than their teachers on the third-grade ver-
sion of the text. total propositional recall of the-sixth-grade version

i
.,

of the text was not-significantly different for students and teache trs at
either grade ilevel.

1

I

The total number of propositions recalled by teachers increased
by text version. As expected, the recall of fourth-grade students de-
creased with the sixth-:grade Version of the text, whereas the recall
of each of the other groups increased with the sixth-grade Irsion of
the text.

I
.

,
, 4 ,The conclusion that one may draw is that students re.called the

propositional structure of the third-grade version ,of the text better '
t /

.,.
I

S.
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than their teachers and probably understood that text more fully. If
this is an accurate interpretation of the data, such a finding may be
explained in one of several ways.

1. Students attended to the text more closely than teachers be-
cause students relied more heavily upon the text for Information than
teachers.

2. Teachers, having previously acquired the information con-
tained in the text, generated their recall from their extratextual ex-
periences.

3. Although students generated more total propositions, one
might speculate that teachers actually recalled more of the important,
level one propositions than their students. This hypothesis was not
confirmed; students recalled as many or more level one p..opositions
as their teachers.

4. The propositional scoring system used for this data cannot .

adequately capture the most important elements in the differences be-
tween teachers' and students' recall. Therefore, it might be produc-
tive to use a second scoring system that examines recall for Infer-
ences generated by readers.

Therefore, the Inference-Generation Scoring System (Flood,
1978), used for general recall and focusing specifically on inference-
generation, was used for analysis of students' recall. The results of
this analysis are presented in Table 4.

The results of this analysis indicate that teachers generated
more inferences than their students for both versions of the text.
The only category of the seven categories in the Inference-Generation
Scoring System in which students generated more inferences than their
teachers was generating macro-/microstrtictures for classifying in-
formation. One explanation for this reversal in the data is that teach-
ers used macrostructures o previously acquired knowledge Wen they
were processing the texts, t ereby generating more inferences than
their students.

This analysis does not s est that one scorittg system should
replace another. Although the r versal between fourth-grade students
and their teachers on the two m sures of recall (propositions: stu-
dents 93 and teachers 34; inferences: students 10 and teachers 21) is
highly significant and the pattern is continued on the sixth-grade ver-
sion of the text, it does not necessarily mean that inference analysis
is a better instrument for measuring comprehension than the propo-
sitional analysis. Rather, these data seem to suggest that more vari-
ables than are commonly measureGy a propositional scoring system
need to be taken into considera-tion when interpreting recall as com-
prehension. An examination of inferences provides a second set of



TABLE 4

Inference Types Generated by Dyads of Fourth- and Seventh-Grade Students and Their Teachers from Two Texts
(third- and sixth-grade levels)

Inference Tyne

Third-Grade Text Sixth-Grade Text
Fourth-Grade . Seventh-Grade . Fourth-Grade Seventh-Grade

Student Teacher Student Teacher Student Teacher Student Teacher

Macro- /microstructures . 7 . 1 12 22 6 4 22 33

Cause 3 16 17 29 3 9 28 39

Dimension 0 0 3 7 0 1 2 6

Accommodating referents 0 3 7 16 2 4 18 36

CaseNframes 0 1 3 8 0 1 5 13

Attributes- 0 0 1. 7 -0 3 5 17

Total 10 21 43 89 11 22 80 144
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factors that may eventually help to unravel the complexities of mea-
suring comprehension.

A second important issue suggested by the data is the role of
readability formulas in measuring text difficulty. In this set of data
the sixth-grade version of the passage induces more responses in in-
ferences for each of the four subject groups than the third-grade re-
written version. One would be inclined to think that the third-grade
version would induce more inferences among fourth-grade students
than the sixth -grade version that.is presumably more difficult. One
interpretation of the result is that the third-grade version of the text,
althoug) it contains the same conceptual elements as the sixth -grade
version, .elicits far fewer respOns;,s because it contains an incomplete
organizational scheme and fewer syntactically and logically cohesive
elements.

STORY GRAMMAR

' In addition to propositional analysis systems that have been used
primarily to analyze expository writing, several researchers have
designed systems to examine the underlying structure of stories (nar-
ration). The designers of these systems generally ascribe to a schema
theory view of comprehension. In early analyses of stories, Sawyer
(1941) stressed the importance of form (sequence) as a conducive ele-
ment for comprehension, and Propp (1958) described_the structure of
a single type of story, the folktale, as a development that proceeds
from villainy to denouement by means of intermediary functions, such
as rewards and punishments.

More recently, R. C. Johnson (1970) demonstrated a relation -
sh'p between the linguistic units contained in a story and recall, sug-
gesting that linguistic units were the basis for coding decisions.
Prince (1973) developed a set of rules, based on transformational
grammar notions, to explain the essential features of a story. Rumel-
hart (1975) described one of the first story grammars to contain two
sets of rewrite rules: syntactic (decomposition of sentences) and
semantic (relations among parts). He suggested that a story consisted
of an episode, that is, an event and a reaction. An event was defined
as a change of state or action. Although his grammar cannot account
for certain types of inferences based on world knowledge, it seems
quite useful In coding macrostructural inferences. Rumelhart's gram-
mar influenced Thorndyke (1977a) and Mendler and Johnson (1977) in
the design of their grammars. Thorndyke's (1977a) grammar differed
from Rurnelhart's in its focus on goal structure; his research showed
that stories with the clearest goal structure were the stories that
were most easily and fully understood by readers.

Fl r),
LI ki
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In their grammar, Mandler and Johnson (1977) deleted semantic
rewrite rules and added an analysis of the moral in the story. They
focused on the aspects of an episode that most affect readers; for ex-
ample, they found, while attempting to account for background knowl-
edge as well as story grammar rules, that causal episodes are better
remembered than temporal episodes.

Stein and Glenn's (1977) approach, in manyways, is similar to
Mand ler and Johnson's approach. Their grammar consists of rules
that define the units in a storyald the relationships among the units;
it is capable of explaining actions and states in stories. Glenn (1978)
found that event and consequence are the most important components
of the story structure, and Stein and Nezwurski (1978) found that
story memory is directly related to the match between story'structure
and ideal structure.

A brief analysis of three applications Of story grammar in school
settings demonstrates the potential usefulness of this research. Three
recent efforts point out the importance of experience and its relation-
ship to pedagogical applications. Bruce (1978) reported that children

.who had limited experience listening to well- formed stories, like
those appearing in basal reading programs,, found these stories ex-
tremely difficult to understand. Stein and Baker:(1918) reported that
children's ability to interpret well-formed stories and inability to in-
terpret poorly formed stories was related to their familiarity with
story structures. Alivintsch and Greene (1978), found that story schemas
were culture bounfr Some students in their study omitted whole sec-
tions of unfamiliar, culturally-different stories during recall.

Do readers bring certain orientationsfschema to their reading
that affect inference-generation? Several studies investigated the use
of graphic and/or verbal context (labeling, titles) prior to testing to
study the effects of prior orientation on recall pooling & Lachmanr
1971; Frederiksen, 1975a; Schallert; 1976;.Sherman, 1976). These
studies used ambiguous texts (sentences and passages) to investigate
the effects of orientation on inference and provided evidence in favor
of the constructivist notion that readers use macrostructural schema
to generate inference about text.

Recently, Flood and Menyuk (1979) investigated fourth-grade
students' ability to paraphrase and ditambiguate sentences and short
passages without the benefit of content orientation. In alldition to in-
vestigating the issues of reading (processing) and writing (production)
abilities, the researchers were investigating whether or not fourth-
grade children had acquired a schema for ambiguity (riddles). It was
argued that the ability to paraphrase and disambiguate are essentially
inferential abilities. One must infer to acquire the gist of the sen-
tence or passagT, and reworking the gist is precisely what paraphras-
ing is.

1 0 f"
t 1
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Research has indicated that knowledge zy and para-
cyphrase in oral language are acquired devel, 'n a, study of
detection of ambiguity by children ranging ir, - 1 15 years,
Schultz and Pi lon (1973) found that lexical ambig squired fire
(e.g. , homophonous words like pear and pair or m, neaning
words such as bank, bill), th,en segmentation of sync nits ("He
sent her kids story books"), and finally, relational (dec, tructute)
ambiguity ("The duck is ready to eat"). Regarding comprehension
and production of paraphrase by children aged 5 to 12 :ears, Hoar
(1977) found that lexical paraphrase preceded syntactEL: paraphrase.
She demonstrated that some children as uld as 12 we:. unable to gen-
erate syntactic paraphrases with all types of syntact tructures.
Thus children at the earlier ages were able to lexical items
with synonomous teems (thin/skinny), but even the oldest children
were not all able to understand the relation between active and passive
sentences ("The dog was chased by tlie cat" or "The cat chased the
dog"), dative-:movement sentences ('.'John gave Mary the book" or
"John gave the book to Mary"), and sentences with fronting ("I left
the house yesterday" or "Yesterday, I left the house").

Clearly the two abilities, resolution of ambiguity and paraphrase
are related. Both require the decomposing of sentences into one or
more basic relations and observing that different surface structures
can have the same basic relations (paraphrase) and same surface
structures can have different basic relations (ambiguity). The ability
to decompose sentences into basic relations is a requirement for
sentence comprehension whether oral or written.

Four types of ambiguous sentences have typically been examined
as shown below. The four stimulus types of ambiguous sentences were

Type

Surface structure
ambiguity (bracketing)

Lexical ambiguity

Pronominal ambiguity

Stimulus

The fat farmer's wife cooks all
day long.

Bob's speech made the teacher
angry.
ohn played with the dog while
he was eating.

Deep structure
ambiguity Thomas walked home, his

bookbag held over his shoulder
andifiubbing his elbow.

In general, Flood and Menyuk (1979) showed that fourth graders
found pronominal ambiguity easier to disambiguate and surface struc-

as
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tare most difficult, while Schultz and Pilon (1973) found that both lexi-
cal and surface structure ambiguities were the first and most easily
resolved by the younger children. The apparent conflict may be ac-

--,-counted for in terms of children's growing understanding of word
meaning. When confronted with paragraphs, Flood and Menyuk found
that fourth graders most easily disarabig,uated deep structure and text-
cal ambiguities.

These studies detail some of the patterns in the acquisition of
grammatical structure that maybe necessary for the development of
a macrostructure for dealing with textual ambiguities, but many fourth
grade children apparently did not have a schema for disambiguating
unclear elements in some sentences and most passages.

SUMMARY

This chapter has focused on .the phenomenon of Inference-gen-
eration during the processing of written discourse. Inferencing was
.deseribed by Davis (1969) as an important part of reading comprehen-
sion and others in this review claim that inference-generation is cri-
tical for comprehension and may be considered comprehension in
certain contexts. t -

This brief and selected review of current studies on Inference-,

generation abilities presented perspectives from developmental psy-
chology, semantics, artificial intelligence, linguistics, and cognition
that hopefully provide a framework for understanding the current con-
cerns about inference among reading educators. While it may not be
necessary or desirable to have a standard definition of inference in
the domain of reading edudation,_ it is argued that any reading com-
prehension study focusing on inference-generation should contain a
clear descriptitn of the parameters of inference being examined..

The understanding of inference-generationthe stimulants that
affect it and the cognitive structure that promotes itwill hopefully
lead to a more thorough understanding of the way in which readers
comprehend written materials. The examination-of inference will
provide researchers with an effective methodology for examining
several Important factors in the interactive processing of texts. By'
focusing on inference as a mirror of comprehension, researchers
will be able to examine several variables: text-elements that stimu-
late inference-generation; reader's cognitive structures that operate
on explicitly stated information to produce inferences; and background
knowledge and expeiiences that readers bring to the task of reading.
An appreciation of the fact that all good readers use previously ac-
quired knowledge and experiences to infer meaning from texts enables
us to more accurately assess the factors that interact in a reading

1 t 0
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episode to produce meaning. This interaction is very closely related
to inference-generation.

Five questions about the nature of inference-generation and the
precision of studying inference-generation were raised. Researchers
have found evidence for the following assumptions; readers infer in
many task situations; readers construct (infer) meaning from oblique
texts; and context and orientation play an important role in the types
of inferences that readers generate. Because an overall model of in-
ference-ability is not yet available, additional developmental research
on aspects of inference-generation, including the role of changing con-
texts on inference generation would be useful.. Answers to the ques-
tions of hoW to elicit spontaneous inferences and how to measure in-
ference-generation continue to be forthcoming making viable models
imminent. _

That inference is a function of one's ability to paraphrase, to
acquire the gist of a sentence or text, seems intuitively reasonable.
However, a comprehensive model of paraphrasing ability, like com-
prehension ability, has yet to be designed. 'Future inference-genera-
tion research will be most productive when it focuses on the genera-
tion of structure that is capable orexplaining how texts are processed
and stored in memory and how and why inference, as vehicles of this
process, are made.
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In a paper concerning the use of language to control and plan motor

behaviors Wozniak (1972) presents thefollowing paradox: how can we tell

ourselves something we don't already know? In this statement Wozniak is

.presenting the dilemma of researchers who attempt to explore the relation

between "cognition" and."language." Although, in general (there are excep-

tions), the child doesn't talk about things,she doesn't know about, it is

clear that talking about what one knows about, either to oneself Or aloud,

mndifies what is known. It has become evident to researchers in this area

-that simple-minded notions about dependency relations between non-linguistic

cognitive development and linguistic cognitive development do not provide

adequate explanations of development in either domain or developments that

depend on interaction of the two domains. (Henyuki 1980)

_Row can one read what one does not know in oral language? would be the

statement of.a paradox similar to the one cited above concerning the relation.

between cognition and language. Researchers who are concerned with the

relation between oral and written. language development have become increas-

ingly uncomfortable with the simplistic notion that written language processing

Is wholly dependent on oral language -knowledge.* The reading researcher is

interested in obcathing a detailed description of the relations Jetween

oral and written language development just as the developmental researcher

is interested in determining, in detail, the relations between the non-

linguisfIc and linguistic domains of development.

In this paper I will present some notions about possible relations, between

developments in the two domains of oral and written language. I will do

this by first discussing the findings of studies of oral language development

that seem germane to the issue. Some hypotheses concerning the relation

between the twodomains.of development and some data directly assessing the

proposed relation will then be reviewed. Finally, some cJaclusions will be

1
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drawn about possible relations. These will, of necessity, be highly tentative

conclusions since detailed exriloration of relations between the domains of

development are still in their infancy stage.

,Oral Language Development_

The'latest (at,er the past ten years) studies of oral laiguage develop-

ment have seriously 'challenged the.notion that the child Mows most of what
o

she has to learn about the structure and use of oral language by the age of

five to sixyears. Before that time it was thought that "almost" adult

competence in, at least, phonological and syntactic knowledge was achieved

by that age (Mozieill, 1970). More recent studies indicate that developmental

changes in knowledge of syntactic and morpho-phonological rules continue to

occur after age, five and, ind44 throughout the school years.' Therefore, it

is not the case that the child on entrance to school "has" a fully mature

grammar of the language which might then be available for processing all

types of written material presented. There are areas of structural knowledge

which remain to be acquired.

Despite the above statements, the normally developing child does know a

great deal about the language on entrance to school and has been communicating

effectively with others in her environment for a number of years. ThiS\sub-

,)

stantial knowledge exists in all aspects of language: pragmatics, semantics,

Syntax and morpho-phonology (Menyuk, 1977). Further, and importantly, this

competence in communication has been achieved by all normally developing

children in their native language regardless of socio-economic status (Ervin

Tripp, 1971). Emphasis has been placed on the term "in their native language"

since varying degrees. of competence are to be expected in use of a'second

language.:.

The questions that arise, then are: what do most children know about

language at age five and what are they yet to learn over the school years? and

what differences in language knowledge exist among normally developing
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children that may affect acquisition of written language? The remainder of

this section will attempt to.deal with these questions.

It was stated aboVe that normally developing children at age five

have acquired substantial knowledge of all aspects of language. What children

appear to know in each of these aspects will be discussed separatzlysince, it

will be argued, each aspect of oral language knowledge plays a differing

role in the acquisition of written language knowledge.

The pragmatic rules of a language are concerned with how to convey.the.

purpose of the utterance; that is, to assert, command, request, question,

negate, etc. These purposes have been termed "speech acts" (Clark and Clark,

1977). Another aspect of pragmatic competence is knowledge of how to engage

in conversation: how to take a turn, how to initiate and respond appropriately

in a conversation. This latter requires the ability_to keep track of what is

being said and has been said in the conversation as well as physical para-

meters that are crucial to clarity of communication. Cultural rules of how to

say what to whom under what circumstances (for example, rules of politeness)

must also be learned.

Pragmatic competence, then, involves both knowledge of structural rules

and rules of use of language that require both on-going memorial abilities

(keeping track in'conversation) and, in some instances, retrieval from memory

of.past exchanges. In addition, particular cultural rules for exchange must

be kept in mind and these require both situational and addressee appraisal

/
for'appropriate communication. A great deal of what makes.lor pragmatic

competence depends on inferencing abilities (for example, interpretation of

paralinguistic cues of intonation, stress and gesture and keeping in mind

referents or.dedtcing referents from situational cues) rather than merely

understanding the utterances produced.

Although the child at age five communicates very effectively with members

of her own linguistic community and knows.how to generate the speech acts



135

listed above there are any number of communicative situations the child. has

yet to learn about (for example, how to converse with a teacher) ,:a number of

domains of discourse that the child has relative unfamiliarity with (for example,

formal mathematical and scientific notions) and a number.of speech acts that

the child has yet to engage in (for example, commissives or argumentation

sed on causal, conditional or hypothetical physical conditions).. Develop-

ment of these abilities will continue over the school years. Development of

these abilities i3 highly dependent on further experience. The domains

of discourse in the home and classroom and the written materials children are

exposed to are the experiences which will broaden pragmatic competence..

Domains of discourse are also a cricial source for acquisition of word

knowledge.

Semantic and-syntactic knowledge is knowledge of word Meanings in the

context of varying structures. For example, comprehension of the sentence

"The boy kissed the girl." requires knowledge of the meaning of each morpheme

in the sentence (boy, kiss, ed, girl) and the relation between morpheMea

(the modifies boy and girl; the boy is the actor'and the girl the object;.

ed modifies kiss).

By the time the child enters school she has acquired a vocabulary of

some two to three thousand words and is using these words in structurally

complete utterances. The child's acquisition of word knowledge is derived .

initially from physical contextual information and then from the linguistic

contexts in which words are used. An unfamiliar word such as "avocado"

might be, at least, partially identified in a context such as "He likes

avocadoes his salad." The two areas of development, semantic and syntactic,

are mutually interdependent. In addition to the child having acquired a

sizable lexicon by the time she enters school she is also able to understand

a number of structurally different types of utterances which allows further

interpretation of old lexical items and interpretation of new lexical items.
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These new lexical items allow, in turn, acquiSition of knowledge of still other

syntactic structures. It should be stressed that comprehension of the meaning

of utterances is dependent on both lexical and syntactic knowledge.

/ The further developments of word knowledge hat occur after entering school

are, obviously, an increase in the size of the avai able lexicon and, less

obviously, changes in the meaning of the words in the lexicon. This develop

,.mental change takes place in two says. One Say is an increased hierarchical

organization of words which provides connections between words. For example,

red, white, blue, etc. are organized as the category of color and have the
4

same privileges of occurrence in sentences; man, woman, boy, girl, etc. are

humans; plants, animals, humans are living things; run and jump are action

. verbs; believe, think, know.are statielverbs. A second direction in which

word knowledge grows is the understanding that words can have more than one

meaning and play different roles in sentences.

Knowledge of the syntactic possibilities in the language also grows.

Knowledge of types of structures such as double funct104. relative clauses

("The cat that the ddg chased ran-into the bushes.9., complement ("Joe pro

mised Bill that he woulk:1 so.") are acquired over the school years and beyond.

Further, just as in semantic developments not only is further knowledge

acquired but the depth of knowledge changes as well. The child becomes

aware of structural paraphrase possibilities in the language (there is more

than one way to say the same thing) and, therefore, connections between

structures. The child algo, becomes aware of ambiguities (there is more than

one meaning that a sentence-can have). Again, these developments continue

over the school years and beyond.

By. the time the child enters school she is able to discriminate between

all the phonological segments in the language that are crucial for word

identification and can accurately generate most of these segments with the
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possible exception of strident clusters ( /str /, /spr/, etc.). In addition'

the child is able to apply pll.t.:411 and tense markers appropriately, although

-she-may still be having some difficulty with strong:nouns ("feet") and,

more frequently, strong verbs ("brought"). Despite this clear ability to

accurately perceive and produce phonologi,n1 distinctions in the:language,

many children are unable to segment words into phonological components at this

age. Others have difficulty in rhyming words ("cat", "hat", "bat") or

generating words that have the same initial sounds ("bat", "ball", "boat").

These abilities develop over the early school years and, as with other areas

of development, are probably enhanced by engaging in the reading acquisition

process. Thus, although children tend to group words on the basis of their

surface structure (phonology) rather than meaning at four years of age (in

the series "cap", "can", "hat"; "cap" and "can" are grouped andnOt "cap"

and "hat ") and to provide "clang" responses to unknown words on a word asso-

ciation task, there does not appear to be a conscious awareness of phonolo-

gical seZments as belonging to a category among all children on-entrance to

A further development that takes place over the school years in the

morpho-phonological aspect of language is acquisition of knowledge of

1)rules of stress to create different syntactic categories (permit, permit)

and to create nominal compounds (birzlhofr) and 2) rules of phonological change

to Create different syntactid categories ("sane - sanity", "discuss - discussion")

These phonological development's are like developments in other aspects of

language. Some of these developments require acquisition of new knowledge

(derivational rules for complex words such as "indisputable") and other

developments require reorganization of old knowledge; observation of similar-

ities in sets of categories (segmental and syllabic "paraphrases"). Unlike

category developments in other aspects of language many of the segmental and

Billable categorizations the child must make are unrelated to meaning. The

categories /b/ or /t /, /ub/ or /ut/ carry no meaning.

1 1
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The above finding's indicate that, although the child at age five or

six appears to be a highly competent speaker-listener of the language,

further developments occur in all aspects of language over the school years

and many of these developments, as we shall argue, seem particularly impor-

tant for the reading acquisition process. Figure 1 presents a summary of

these further developments in each aspect of language. In all aspects of

language new categories of language knowledge are acquired and this know-

ledge is applied in new contextual and linguistic"domains. For example,

pragmatic discourse knowledge is applied to an increasing number of differ-

ing situations, lexical knowledge is used in an increasing number of areas

of inquiry, semantax knowledge is applied in increasingly different and

abstract contexts, phonological knowledge'is applied over increasingly

longer and more complex words. In three aspects of language (lexicon,

semantax.and phonology) relations between. ~paraphrase of categories is
A

observed. In two (lexicon and semantax) multiple meanings are acquired.

Insert Figure 1 about here

The above data address the first questions poSed: what do children

know about language on entrance tc vchool and what are they yet to learn?

The second question (what differences in language knowledge are there

among normally developing children sihich may affect reading acquisition?)'

is a more difficult question to answer since it is not entirely clear

exactly what children.liaa to km-- about language to acquire reading.

There are, however, some ubv....ous differences in language knowledge which

affect the reading acquisition process. Clearly, different children develop

. at different rates. Theoretically, teen, different children aged five or

six years, will bring to the reading acquisition prbtess different sets of

knowledge about the varying aspects of language. As we will argue below,

these differences in sheer language knowledge might certainly affect what

1 A
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material can be read and understood but it is not clear that such differences

should affect the reading acquisition proceSs per se when the material to

be read is very simple structuraliyand lexically.

Another source of difference which might seriously affect the acquisi-

tion process itself are differences in the dontent and organization of a child's

language knowledge. It has been argued that the orthography is indifferent

to dialectal or native language variation (Menyuk, 1976). All readers

are required to translate the orthography into their lexical-phonological

representations to access word meaning. However, if a "double" translation,

is required (that is, from orthography to a second language and then to the

native language) then the task may not only be more difficult but also depend

on the accessibility of such translations to the reader (Chu - Chang, 1979).

The ease with which these latter children engage in the acquisition process

may; therefore, be very dependent on the degree.of familiarity these child-

ren hive with the lexicon of the second language. The organization and

content of their knowledge of other aspedts of language will affect how

they continue to read.

Possible Relations to Reading

It was stated above that sheer amount of knowledge about language

as indicated in spontaneous language production does not appear to be the

factor that crucially distinguishes between good, average and poor readers

who do not have a marked difficulty in oral language. Weak, although

sigrtificant, correlations have been found between such measures as vocabu-

lary aryl sentence length and reading performance at grades one and two

(Bougere, 1969). It is,of course, during the early years of school (grades

care- through three) that reading materials are carefully controlled and do

tot seriously challenge the language knowledge acquired by most children.at

ages five through seven or eight. As discussed below, this does not continue

to be the case throughout the school years. It was also stated that speakers

-,

%01
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of another native language might have difficulty in acquiring reading

because of, possibly, being confronted with a double translation task.

The statements above are meant to suggest that the relation between

oral language knowledge and reading differs depending on the nature of

the reading task and over time. They are further meant to suggest that oral

language knowledge differences between good, average and poor readers may

vary and that particular.differences will affect the reading behavior of the

individual child initially and over time.

What will be argued throughout this section is that different aspects

of oral language knowledge and state of knowledge of these aspects are

required in the processing of written material over time. It will also

be argued that with time or maturation these relations undergo a change.

That is, it will be suggested that Vygotsky was partially correct when

Ue stated,.." . . . written language consists of a system of signs that

designate the sounds and words of spoken language, which in turn are signs

for real entities and relations. Gradually this intermediate link, spoken

language, disappears and written language is converted into a system of

signs that directly symbolize the entities and relations between them."

(Vygotsky, 1978, p. 106). Vygotsky's statement implies that at the beginning

of the reading acquisition process reference is always made to a linguistic

representation of an orthographic category - (letter, word, sentence). This

requires bringing to conscious awareness these linguistic representations.

But, as the process becomes mature it no longer requites bringing to conscious

awareness these linguistic representations- The process becomes automatic.

My first statement implies, however, that if the orthography represents

linguistic entities and relations that are not easily accessible to the

reader then the process does require bringing these entities and relations to

conscious awareness. Therefore, orthographic representations of.well learned

structures will be-read automatically, representations of less well learned

1
C
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structures will require conscious awareness of their oral language represents-
,

tidns and representations of structures that have not yet been.acquired

will be incorrectly read because of approximations made, to the text based on ,

structures that are available (Menyuk,, 1980, in press, 44).

The three categories Of'reading task to be considered In this discussion

are: acquisition, comprehending and comprehension. The first and initial

task, acquisition, has been viewed in two ways; as a decoding or word

attack task or as a procedure to discover how language is represented in

orthography. There is a vast array of data collectdd by Goodman (1976)

supporting the fact that children during the earliest and later stages of

reading make guesses about the words they read based on the linguistic con-

text of what they are reading and extra-linguistic knowledge. There is an

equally impressive array of data which indicates that the first step in

accessing the lexicon in reading is via translation of the orthography of

the word into the phonological representation of that word. These latter

data also suggest that the process of translating the orthography into a

phonological representation requires bringing to conscious awareness this

phonological representation by relating the letters of the words to sound seg-

ments and reconstituting them (Liberman, Liberman, Mattingly and Shankweiler,

1978). These researchers find, for example, that there is z significant'

correlation between the ability of young children to count the number of

segments in CVC (consonant\- vowel - consonant) words and reading achievement

during the early grades.

It is not clear that thesetwo.positions are mutually exclusive even

at the beginning stages of reading except when words are presented in iso-

lation. Then accessing must be through phonological representation. But

when the child is readipg a sentence the sentential con:ext in conjunction

with minimal orthographic-phonological cues may elicit guesses that are

correct in terms of semantic field (for example "toy" for "train") or
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partially Correct phonologically but incorrect semantically (for example

"fort" for "fortune "). (These examples are taken from Goodman's article).

These so-called mis-cues may be corrected by reference to phonological repre-

sentations of orthography -or by reference to both phonology and semantics.

Since it seems to be the case that being taught to read helps to.develop

awareness of phonological segments and that, in fact, illiterate adults have

diffiCuity in segmenting words (Liberman, et. al., 1978), it may be the case,

then, that semantic representations may interact with phonological represen-

tations to store in memory relations between orthographic representations,

phonological representations and meanings during the beginning of the

reading process.- When this does occur for a particular word then the reading

of the word becomes automatic and no longer requires bringing to conscious

awareness either the phonological or semantic representation of that word.

A parallel processing procedure would be required initially in which both

phonological and semantic representations must be brought to conscious aware-

ness. At the beginning stages of reading a word, or in the process of read-

ing acquisition, then, phonological segments and semantic features must be

brought to conscious awareness. If the child has yet to achieve the ability;

of phonological segmentation and reference to orthography, then_learning

to read will be a difficult process. However, if the child is able to

relate orthography and phonology but has no semantic representation for the

product or has difficulty in accessing this representation, there would be

equal difficulty in reading. There are two populations in whom this latter

difficulty can be observed; childreh with so-called word retrieval problems

(Wolf, in press) and children required to read a language which thpy have

little familiarity with. Gleitman and Gleitman-(1979) note that the diffi-

culty in word segmentation and reconstruction continues to distinguish
. .

successful from unsuccessful readers through twelfth grade. They suggest

that poor readers have acquired a logography; a set of memorized words,
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and that, therefoxe,,as the list ofyords to be read.rapidly exceeds, this

finite list the reader who is unable to apply word attack skills.will flounder.

It might be the case, however, that wo,y attack,skilrs, alone, are not the

only requirement in-comprehending written sentences. Further knowledge of

other aspects of the language are required when the Materials to be read

are 'sentences and not simply words.

Listening to and comprehending sentences clearly reqUires not'only

phonological accessing yat, al o, lexical, syntactic and pragmatic knowledge.

For example, the listener when attempting to understand a double function

.relative clause such as "The horse raced past.the barn fell.' needs to

have knowledge of the syntactil possiblixies of the language, the meaning

of words, a strategy'for determining clause boundaries (Bever, 1970) and -

the ability to keep in mind the whole sentence in order to comprehend it.

One would assume that reading and comprehending sentences also calls upon

each and every one of these'aapects of linguistic knowledge and not simply

translation of orthography into phonology. One can also assume thatthe

child's knowledge of all these aspects of language change with maturation.

At the beginning stages of reading acquisition the materials that

children are required to read are usually simple sentences that are well

within their level of syntactic and lexical knowledge. Additionally, the

subject matters usually within the child's experience. 4to beginning

reader-reads about topics and relations that she is familiar with and which,

usually, meet her pragmatic. expectations. Some examples, again taken from

Gcodman (1976), make the point clear: For th.beginning reader the following

is provided:

"Jimmy said, "Come here, Sue,
look at my toy train.
See it go."

For the older reader the following passage was read:

"So education it was! I opened the dictionary and picked

out a word that sounded good."

°.-1
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The relaeLvo_ lexical and actic complexity of the two passages is evident.

Further, in the 2 how Jimmy is talking to Sue and what he is

talking about seems 1.:::.asonable if not an exact representation of what might

:he said. The assumption being made. is that it is "easier" for the beginning

reader to read language that is composed of linguistic categories and relations

that the young.child can easily process. Thus, at the beginning stages of

reading the principal requirement is translation of word orthography into

'phonological and simantic-representations. However, after this task'has

been achieved (it is, clearly not a minimal\one for some beginning readers) the

reference to lexical entries and sentence relations in the material are

probably automatic since the words, Ware well known and are in sentence struc-

tures that are well learned. Comprehending written sentences of these

simple forms becomes an automatic process and does not require bringing to

,,conscious awareness the relations being expressed.

Some children who learn how to read the materials-presented to the in

the first through third-grade encounter diffiCulty in the fourth gri.de. This

difficulty has been attributed-to the.sudden requirement to read materials that

are'nolonger:carefully controlled for vocabulary and structure. .It is

° 'probable that the problem lies not in the nature of the reading material

but, rather, in the reader.since a large.number of children do,not find this

change in the structure of material a source of difficulty. The preblem

may lie in the fact .that while the child is learning more.about the structure

of.language (arid as we have indicated previously, the child learns a great

deal more aboUt language over the school years than she knee., before) she is,

Nrsimultaneously, being confronted with more complex written material. This

material is more complex in all structural aspects of language (lexicon,

syntax and morpho-phonology) and is also less familiar in terms of.topic.-

-A possibl solirce of difficulty'for some readers might then be in

comprehending sentences that contain,structures that are relatively unfamiliar.
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What appears to be univeisalpn the reading process is that the.process

initially requires the ability to bring to conscius awareness the structural

, categories and relations in language and that with time the process becomes

automatic. But automaticity requires easy availability of the structures

being read. If these categories and relations are not easily accessible to the

reader (be they morpho-phonologic/, lexical or syntactic)_ the reader

encounters difficulty in comprehending the sentences read.

Reading a passage or story requires still other linguistic skills.

These latter skills are needed in Cemftehenslon of the content and interpre-*

tation of connected sentences. The ability to integrate information across

sentences and retain (remember) crucial information is required. The task

is somewhat similar to listening to and comprehending a story or oral lecture.

Ir this latter task verbatim recall of sentences becomes impossible and

listeners, rather,. attempt to select, integrate and organize linguistic

information across sentences (Clark and Clark, 1977). The reader also must

select, Integrate and organize linguistic,Anformation. Varying descriptions

of these abilities have been used. For e;:ampl , some researchers have describ-

ed organizational ability as employment of a story grarnar (Stein and

Glenn, 1979) when the context is a story. Other researchers have described

selection, and integration of materials as inferencing abilities (Frederickson,

1976).

In summary, the processes employed by the reader ,!,epend on the structure

of the material to be read. Reading of words engages different aspects 'of

language knowledge from that of reading of sentences which, in turn, engages

different aspects from that of reading of passages. The different types

of knowledge required in reaLling. are presented in Figur2 2.

Insert Figure 2 about here:

The highest. level of processing (passage) requires some processing at other

1r

t4 y
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from all levels simultaneously but just as in oral language processill&L,
.

does not require tomplete information from all leVels.

Further, the linguistic knowledge of the reader changes with deVelopment

as does the material she is required to read: As the child's linguistic

knowledge.increases. and as her linguistic processing abilities rature the

complexity of the materials to be read increases. In many instances these

two'developments are congruous but in some instances they are not, Still

fuither, a reciprocal arrangement appears to exist betweerfhaving linguistic

knowledge available, bringing it to conscious awareness and reading. That

is, the prolaess of reading requires the.,intuitive language user to initially

bring to conscious awareness the categories and relations in langiaga,i and,

therefore, learning how to read and reading provide new insights into the

structure of language to the language user. However, and importantly,

if the reader doe's not have oral language knowledge of certain categories and

relations available they obviously cannot be brought to conscious awareness

for the reading task. The most obvious level at which awareness is required-

is the mcrpho-phonological and lexical level. Indeed, it has been suggested

that difficulty at this level alone can account for most of the difficulty

of poor readers from childhood to adulthood (Gleitman and Gleitman, 1919).

It has been suggested here that availability of categories and relations

in all aspects of language contribute to comprehending and comprehension of
.

;written material.

The above statements are hypothetit'al. There is very little evidence

available support the above position. There is a wealth of direct evidence

concerning the importance ofphonological awareness in acquisition of reading.

.There is, however, also a wealth of evidence, based cn miscues in rerding, to

support the notion that other aspects of language are acti1ely used in the

reading process. In the next section some additional evidence will be
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presented. to support the notion that awareness of structural relations

sentences playa role in the reading process.

Soule Preliminary Data

There have been two studies which have, in differing ways, examined the

relation between syntactic development and reading. Bowey (1980) found upon

examining the_...biIity-df-fhid, fourth and fifth grade readers to read differ-
,

ently structured sentences aloud, that significantly more errors occurred with

complex sentences a., compared to simple. For example, children had more diffi-

culty with passive and ..elative clause sentences than they did with active and

question sentences. : Goldsmith (1980) found that children aged 9 to 11 years

had greater difficulty in comprehending orally and in' written form relative

clause sentences as compared to conjoined sentences. The dyslexic children

in this population had more difficulty with relative clause sentences than did the

non - dyslexic children bqt both groups of children had increasing difficulty

with more complex types of relative clause sentences than with simpler types..

For example, the children found sentences such as "The boy who Messed the girl

ran away." easier to understand than sentences such as "The cat that the dog

chased ran into the house."

These data indicate that relative unfamiliarity with structures leads to

greater difficulty in reading them aloud and greater difficulty in comprehending

these sentences in either oral or written form. It seemS\reasonable to suggest

that the further syntactic developments that occur over the school years in

oral language development can account for the differences found in reading

performance with different structures. These further developments are, either

more delayed in a dyslexic population (i.e. tie more complex structures are,

simply not available at the same age) or. the processing skills required for

comprehending these more complex structures are not available to the dyslexic

children. In either case, and with both normal and dyslexic readets, there

'seems to be a relation between syntactic oral language knowledge and reading

r
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performance.

Oppenheim (1981) examined the oral linguistic processing skills of average

kindergarten children and ,their later reading performance. Two aspects of lan-

guage processing were examined; phonological and syntactic. She found that

the ability to segment words and the ability to comprehend sentences with

embedded structures was significantly predictive of later reading performance.

The two linguistic processing behaviors appeared to be related in that those

children with better segmenting abilities were also those childrer who were

better able to comprehend sentences with embedded structures. These latter

findings may indicate that some of the processing abilities required at, at

least, the word and sentence level are the same and that these same processing

skills are required in reading as well as listening.

Two studies have examined the morpho-phonologica,l/processing of complex

derived words. Myerson (1976) examined the ability of children aged eight to

seventeen years to derive words from nonsense stems.by the application of

appropriate phonological rules (for example, "glanity" from "glare" using the

model of "sane" - "sanity"). Myerson found that there were developmental

changes in the ability of children over this age range to apply the

appropriate rules and that some children, at age seventeen, could not apply

all the rules required in the task. Myerson also found that there were

significant differehces between poor, average and good readers in their

ability to apply these rules.

Loritz (1981) studied third and fifth grade children's ability to read

aloud real and nonse polysyllabic words. The question being examined was the

possible relation between the ability to decode polysyllabic words by

application of appropriate stress rules and reading and spelling abilities.

Loritz found developmental differences between the.grades in application of

simple (left-right)'versus more advanced (right-left) application of rules.

Among the fifth graders, also, there were differences in application of rules.
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Age alone did not determine ability to apply appropriate rules. Acquisition

of advanced rules was found to be significantly correlated with standardized

measures of vocabulary, spelling and reading.

Just as syntactic knowledge increases over the school years so does morpho-

phonological knowledge. The decoding or word attack skills required with

polysyllabic words which have undergone derivational changes from base stems

demand more than the ability to segment base words and relate them to

phonological representations. Both of the above studies provide evidence that

those children who have acquired more advanced knowledge of morpho-phono-

logical rules are also the core advanced readers for their age and/or grade.

Most of the studies discussed thus far indicate that level of phonological

and syntactic knowledge affects how written linguistic structures are

processed. However, it was previously suggested that it 'is not simply how

much one intuitively knows about the differing aspects of language which

predicts reading performance but, rather, that the degree of. knowledge of any

particular.structure, as indicated'by being able to. bring it to conscious

awareness, predicts how well that category.or relation will be read. What has

been found, developmentally, is that children appear to intuitively comprehend

and produce linguistic structures before they achieve the ability to judge

whether a sentence is correct or incorrect and they achieve this latter

ability before they are able to correct incorrect forms. It has also been

found that the most sophisticated behaviors (judgment and correction) occur

with differing structures as the child matures. .Intuitive knowledge of

varying structures precedes conscious knowledge of these structures. The most

sophisticated form of knowledge of structures is being able to bring this

knowledge to conscious awareness. However, this ability does not appear for

all structures at a particular period of development. The ability to bring

differing structures to conscious awareness depends on how well the child has

learned particular structures. For example, at the time when a child can
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bring to conscious awareness tense and plural marker:: she may still be unable

to bring to conscious awareness the relations expressed in center-embedded

relative clauses (Menyuk, 1977). As indicated previously, reading aids in

bringing structures to conscious awareness but the structures mustbe there

for reading to aid in awareness.

All of the oral language tasks and, by definition, the reading tasks

described above required bringing to conscious awareness knowledge of varying

syntactic and norpho-phonological structures. However, none of the above

studies explicitly examined meta-linguistic awarenss of particular structures

and the ability to read these. same structures. A study undertaken by Flood

and Menyuk (1979) indicated.that ability to read structures might be dependent

on awareness of structures. Developmental data from studies of oral language

proceSsing abilities had indicated that the ability to paraphrase occurs

during the middle childhood years and that, further, the ability to paraphrase/

'lexically occurs before the ability to paraphrase structurally. The same

sequence of abilities appears when the task is one of detecting ambiguity but

the ability to paraphrase precedes the ability to detect ambiguity in the

lexical domain and the same sequence is observed in the structural domain.

Using these data as a basis, Menyuk and Flood examined the ability of fourth

grade average and above average readers to read and paraphrase lexically and

structurally,/to read. and detect. lexical and structural ambiguities arid. to

paraphrase the two (or more) underlying meanings of-theambiguous sentences.

It was found that the ability to carry out the two types of tasks was signifi-

cantly correlated with reading ability. It was further found that there were

differences between average and above average readers in terms of the com-

plexity of the structures they could paraphrase and the options for_paraphrase...._

they selected. The above average readers could more easily deal with struc-

tural paraphrase and more frequently selected to paraphrase by structural
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rather than lexical means than.did the average readers. The data indicated

developmental differences between average and good readers in meta-linguistic

awareness of the same structures.

To more directly test the hypothesis, rather than relying on the findings

of other studies, a pilot study has been carried out to examine meta-

linguistic awareness of varying structures in oral language processing and

written language processing (Menyuk and Flood, in preparation).' Fourth, 7th,

10th grade and adult good and poor readers were asked to judge and correct

non grammatical and anomalous sentences and to paraphrase sentences and detect

ambiguities in sentences in both the oral and written mode. The preliminary

findings, in comparing good and poor readers, indicate that. poor readers

perform more poorly than good readers at all age/grade levels in both modes of

processing. In fact, adult poor readers do worse than 4th grade good

readers, There: are developmental changes which occur in both modes of

processing for all the aspects of meta-linguistic awareness assessed in good

readers but much less marked developmental changes in the poor reading

population. The order of difficulty of processing the varying structures is

similar throughout the age range for both good and poor readers and across'

listening and reading tasks. The ability to paraphrase and to judge anomaly

and non-grammaticality-isconsistent.6y-hett-er-t an detection of ambiguity when

the sentence is presented either orally or in written form. This is quite

consistent with other developmental findings. The reading and listening

behavior of good readers is quite similar but there is a tendency for poor

readers to do somewhat better in detection of ambiguity in the listening mode

and somewhat better with paraphrase in the reading, mode. This makes sense if

the assumption is correct that well-learned structures (i.e., those easily

available) can be processed more easily in the written' than in the oral mode

because the former mode places less constraints on memory (Menyuk, 1980, in

press,,b).
1 "4
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These preliminary findings that varying aspects of meta-linguistic

abilities continue to develop over the school years in good readers and that

these abilities are related in listening to and reading sentences lend some

support to the notion that oral language meta-knowledge is related to reading'

throughout the school years. However, these preliminary studies still leave

many questionS about thedetails of the relation over time and, importantly,

about what differences exist between good, average and poor readers in

meta-linguistic abilities.

The issue of application of language knowledge to the reading of passages

has not yet been addressed. Although it may be the case that comprehending

written sentences is a prerequisite to comprehension of passages, such

comprehension clearly demands more and something different than the

Comprehending-of-sentences. It was previously stated that selection,

integration, organization and recall are required in this task. There has

been a great deal of research on children's early development of the ability

to recall stories in terms of story grammar (Stein and Glenn, 19 9), use of

topical information to.make inferences about references in stories'(Brown, et.

al., 1977) and to infer, in general, from spoken language arclay and Reid,

1974): There has, however, not been a systematic examination of the

developing child's ability to select, integrate, organize and recallthe same

material when preSented orally and in written form. Until ouch comparisons

take place we can simply point to some data which indicate that there,is

likely to be a relation between the two when recall constraints are similar in

oral and written comprehension when the written passage is not i'resent

for recall).

Two studieS have been carried out with "special" populations that have

some bearing on the issue. Wilson (1979) compared deaf and hearing children's

ability to answer verbatim and inferential questions' about short (4 sentences)
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stories presented through the air (orally and signed) and in written fopm.

The-children were reading at 2nd, 3rd, 4th and 5th grade levels. In this

study the children's ability to comprehend the sentences containing various

kite S

structuresipre-tested. The deaf children showed a significant developmental

trend in the acquisition of linguistic inference abilitie3 whereas no such

trend was observed with hearing children; hearing children reading at 2nd

grade level were able to answer inferential questions almost as well as those

reading at higher levels. There were remarkable differences between the two

r-

groups in their ability to accurately answer inferential questions but not in

their ability to answer literal questions. Very importantly-i-hearinisubjects

performed singificantlibetter with spoken than with written presentation

whereas the inverse occurred with-the deaf children. These data indicate the

very early ability of'hearing children to draw inferences from heard stories.

These abilities are then applied to written stories. This ability, as was

stated previously, is an important one in the comprehension and recall of passages.

AAother study provides-some evidence concerning the importance of

inferential abilities in comprehension and recall of spoken stories. In this

study, (Graybcai, 1931), the ability of language disordered and normally,

developing children to recall orally presented stories was examined. In this

.
study, sentence comprehending was also pre-tested. The principal difference

between the groups was in amount of information recalled. There was no

difference beween groups in the components of story grammar recalled or in the

order in which they were recalled. It was alsofound that after two types of

treatment conditions (one in which verbatim questions were asked and one in

which. inferential questions were asked) that the amount of information

recalled by the language disordered children was markedly improved after

inferential questions were asked but not after verbatim questions were asked.
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No such effect was observed with 'normally developing children. They were per-

forming very well to begin with Although the written language processing of

these children was not assessed, the findings, of this and the previous study

described lend some support to the notion that inferential abilities are

important in passage comprehension and recall be the passage written or oral

and that theSe abilities develop early and fiist in the domain of oral

language processing and then are applied to the written language domain.

Conclusions

The argument has been presented that oral language development has an

important and continuing effect on written language development. It has also

been, argued that oral language development cannot be simply viewed as an

increasing amount of intuitive knowledge acquired but, also, as changing state

of knowledge and developmental changes 1.-..:vhow language is processed. If this

argument has validity then one should be able to observe developmental changes

in what is known intUitively about language, what is consciously known and in

how.oral language is processed. The interaction of these factors would pre-

dict what is comprehended and recalled in written language. There are also

clear indications of a reverse effect; that is, the reading task per se

changes the state of knowledge of oral language. Some examples of each of

these arguments are presented below.

An obvious example of the effect of what is known about language on

reading'is lexical knowledge. If a lexical item is not in the vocabulary of a

child then it cannot be comprehended in reading unless the context provides

this information. A less obvious example would be the child's lack of compre-

hension of a syntactic structure as in "The boy who kissed the girl ran

away." If the child doesn't understand this sentence orally she will not

comprehend it in written form. Something further, however, is required when

reading the word or sentence. In the first instanpe the phonological
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representation of the word must be brought to.conscious awareness; in the

second instance the semantit/syntattio_relations in the sentence must be

brought to - conscious awareness. How available (that- is, how well learned a

structure is) will affect how easily it is brought to conscious awareness.

This is what is meant by state of knowledge of a structure. Thus,'there are

some structures that will be very well learned when the reading process begins

(simple morpheme structure rules and certain semantic/syntactic structures in

sentences) and others that will.be less available and still others that remain

to be acquired. Those that are very well learned will be processed automati-

cally without the requirement of, their being' brought to conscious awareness.

How oral language is processed will have an'effect on what is known about

oral language. If, for example, oral language is processed by a surface-
.

structure strategy with heavy reliance on contextual information for compre---

hension then the child will not be ready to understand sentences in which this

strategy does not lead to correct interpretation (as in the example sentence

above). How the child represents information about linguistic categories and

relations in memory will have an effect on what the child knows about

language. For example, if the child relies on imaginal representations rather

than linguistic representations for storage and recall of lexical meanings, a

behavior that is observed during the early years of life (Conrad, 1972) and

continues to store imaginally syntactic-semantic relations in the early stages

of acquisition of new structures (Kosslyn and Bower, 1974), then, linguistic

representations will not be available and, therefore, cannot-be brought to

conscious awareness in the reading process. A shift from imaginal to ling-

uistic representations has, in general, been observed at about 5 to 7 years.

But any particular child might yet be in the process of development of this

shift during the early stages of reading acquisition.



The ability to draw inferentes frtm the linguistic context and world

knowledge appears to be cruciarin the comprehension and recall of connected

discourse. This ability is first exeroised in the oral language domain and

then applied to the written lailguage domain. This seems to be a.very ea!:'.1y

._..`ability in the normally developing child but somewhat delayed in children 71.th

developmental problems. 'However, again, there may be developmental differen-

\

ces among children in the age at which this processing strategy is available'

and is used plus differences in experlenc!s which will affect the presence of

or nature of the inferences that can be Tade.

Figure 3 is a graphic presentation of the notions expressed above, It

0

suggests that as the child matures changes take pl'ace in the strategies used

to process language, the set of linguistic rulei the child has intuitive

knowledge of, the set of rules the child is able to-bring to conscious

awareness if required to do so andthe set of categories and relations which

are automati ally processed in reading:

Insert Figure 3 here

Particular linguistic experiences, particular,social experiences, and

possibly, biological capacities can account for individual differences in the

development of meta - awareness (conscious :knowledge) 'of .language categories and

relations. These differences can account for individual differences\in the

!
development. or rate of development of processing strategies and, therefore, in

the'development or rate of development of intuitive knowledge of categories'.

and relationsin the language as well as conscious knowledge of these%catego-

ries and relation. Since conscious knowledge is dependent on intuitive knowl-

edge then differing children will achieve differing sets of.conscious knowl-
.

.'

edge and, as we have argued, this will affect what is comprehendedlin reading..
I

A
I
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Aspects of Uhguage

Cl

rQ

Lexicon

New categories
New domain
application

'llelations between
categories

Multiple meanings

Semantax

New categories
New domain
application
Relations between
categories
Multiple meanings

/phonology.

New categories
New domain
application
Relations between
categories

Fi.;ure 1. SuMmary of developments in each aspect of language ov r the school years.



Phonological decoding

Word retrieval
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Sentence analysis-
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Integrate information,

across sentences

Word level

Sentence level

(ex: phonominalization)

across passages

(ex: ' inference)

Memorial processes

-.-

44)

I

Passage level

Figure 2. Levels of language required'depending on reading task
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Set 1

159

Time 2 k Time 3

Processing Strategies Processing Strategies

Set 2 Set 3

Intuitive knowledge of Intuitive knowledge of Intuitive knowledge of

Rules Set 1 Rules Set 2 Rules Set 3

Conscious knowledge Conscious knowledge

of rules Set 1 of rules Set 2

Automatic processing of
rules Set 1 in reading

Figure 3. Developmental changes in processing strategies

and state of knowledge of linguistic rules
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Consent Forms

1 r)



Boston University
School of Education

Institute for Literacy and Language
2.32 Bay State Road
Boston, Massachusetts 02215

Center for Applied
Research in Language
Co-Directors:
Paula Menyuk, Ed.D.
James Flood, Ph.D.

Center fur the
Assessment and
Design of Learning
Director:
Roselmina Indrisano, Ed.D.

Center for the Study
of Communication
and Deafness
Director:
Robert Hoffineister, Ph.D.

Dear Parent,

Parental Consent Form

This letter is to request permission for your child

to participate in a research study which examines the relationship between

certain language. abilities and reading and writing skills.

In particular, this research studies how well children can. detect and correct

errors in sentences and paragraphs which they hear or read. Their ability to

perform these tasks may be correlated with how well they read and write.

The experimenter agrees to answer participants' questions regarding procedures

or 'Other aspects of the project. Participants are free to withdraw consent and

to discontinue participation. Strict confidentiality regarding identification

of subjects will be assured by coding data by number and not by name. At the

conclusion of the research study, a written summary report will be made available

to all subjects who ha.re participated in the project, if they so request.

Many thanks for your cooperation.

Sincerely,

Paula Menyuk
Professor
Boston University
School of Education

James Flood,
Associate Profess
Boston University
School of Educati

I have read the above and consent to have my child,

participate in this research study.

Date:
Parent Signature:

I

1%
like a summary report at the conclusion of the

(would, would not)

research study. If yes, give mailing address on back of this page.

0 L.,



Dear

Boston University
School of Education

Institute for Literacy and Language
232 Bay State Road
Boston, Massachusetts 02215

Center for Applied
Research in Language
Co-Directors:
Paula Mcnyuk, Ed.D.
James Flood, Ph.D.

Center for the
Assessment and
Design of Learning
Director:
Rosclmina Indrisano, Ed.D.

Center for the Study
of Communication
and Deafness
Director:
Robert Hoffmeister, Ph.D.

Subject Consent Form,

This letter is to request your permission to participate in a research study

which,examines the relationship between certain language abilities and reading

and writing skills.

In particular, this research Studies how well people can detect and correct

errors in sentences and paragraphs which they hear or read. The abilityto

perform these tasks may be correlated with how well they read and write.

The experimenter agrees to answer participants questions regarding procedures

or other aspects of the project. Participants are free to withdraw consent and

to discontinue participation. Strict confidentiality regarding Vrtification

of subjects will be assured by coding data by number and not by -- whe

conclusionbof the- research study, a written summary report will

able to all subjects who have participated in the project if they :,(7) ti 'rest.

Many thanks for your cooperation.

Sincerely,

Paula Menyuk,
Professor
Boston Uulverst,y
School of

...met Flood

6,ssocilte l'rofessor

7,:),Jton iniversity

School of Education

I have read the above and consent to participate in this research study.

Date:
Signature:

I

(would, would not)
the research study. If yes, give mail in address on back of this sheet.

like a summary repo'rt at the conclusion of


